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New Boilers 


Cut Heating Costs 22% 
for Country’s 


See re = 
4 


The American Furniture Mart domi- 
nating Chicago’s skyline with a 17 
story building topped by a 33 story 
tower... has 29 million cubic feet of 
space to be heated. It is the largest 
commercial building in the world de- 
voted to a single industry, home fur- 
nishings. Throughout the year, it is 
the national purchasing center for 


G-972-1B 


3rd Largest Building 


American Furniture Mart Corporation replaces 3 previous boilers with 
2 B&W package units ... Heats 29 Million cubic feet at 


fuel cost saving of 22% 


thousands of retail stores, large and 
small, and at peak markets, upwards 
of 45,000 buyers and sellers shop its 
display spaces. The recent installation 
of two B&W boilers... in place of 
three previous units... provides all 
the steam necessary for this large 
heating job at a fuel cost saving of 
22%. Additional economies can be 
realized because fuels can be switched 
in a matter of minutes to use the fuel 
most economical at any given time. 
Moreover, these new boilers are fast 
steaming .. . put out plenty of heat in 
a hurry even after being turned off 
all night. 

In addition to cutting fuel costs, a 
savings that will pay for the units in 
five years, these B&W package boilers 
cut space requirements in half and 
require fewer men to keep them in 
operation, It is interesting to note, 
too, that these boilers were installed 


B&W-—-THE NATION'S LEADING MANUFACTURER OF 


THE BABCOCK & WILCOX COMPANY 


during the height of the heating sea- 
son... with minimum loss of heat to 
the building’s occupants during the 
changeover period. Furthermore, man- 
agement knows that any time in the 
life of the boiler—10, 20 or 30 years 
hence—B&W’s nation-wide service 
organization will be promptly and 
economically available if needed. 

Providing the efficiency, economy, 
and service necessary to heat the coun- 
try’s third largest building economi- 
cally is further evidence-in-action 
of dependable steam generation by 
B&W. Whatever your steam require- 
ment... whatever your most econom- 
ical fuel... B&W has the boiler best 
suited to your heating application. 
For information, contact your local 
B&W representative. He has all the 
facts on your area, The Babcock & 
Wilcox Company, Boiler Division, 
Barberton, Ohio. 


INDUSTRIAL BOILERS 


BOILER DIVISION 
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Koppers Sealing Rings 
give ensured actuation! 


Koppers solves diverse and difficult sealing problems. 


Modern supersonic jets and dump trucks—as dissimilar as they 
appear—both depend on Koppers Sealing Rings for efficient 
hydraulic system operation. Koppers Predictable Performance 
Sealing Rings are used in a wide variety of applications . . . 
engineered to satisfy each requirement of both hydraulic and 
pneumatic sealing. 


Koppers has the technological skill, gained through 38 years 
of experience, to meet the most critical performance require- 
ments in any sealing application. Look to Koppers to solve 
your sealing problems. For an informative booklet on Metallic 
Sealing Rings write to: Koppers Company, INc., 6808 Hamburg 
Street, Baltimore 3, Maryland. 
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A Koppers Sealing Ring is applied to a B-58 actuator. 


SEALING RINGS 


Engineered Products Sold with Service 
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Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 Ibs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

*1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 


Figure 1 shows a 4%” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 lbs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 Ibs. per hr. Now, would this 
1%” orifice if used in a 34” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 Ibs. of hot 
condensate per hour? The answer is 
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Fig. 2—Determination of the 
hot condensate capacity of a , 
steam trap. 


Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice. 


%" discharge pipe 


| 


A 
Return Header 


“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 lbs. pressure 
and 250° F. water weighs less than 
59 lbs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 

%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The 34” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 lbs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 lbs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 Ibs/hr. 
or just about half of the capacity of 
the 1%” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 
Armstrong trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 

Let’s go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 lbs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 lbs. per hour for this pres- 
sure—just to be on the safe side. | 

For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 

Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 

* ~ 

Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
8944 Maple Street 
Three Rivers, Michigan 


@® ARMSTRONG 
STEAM TRAPS 
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THE COVER 
Heat of fission converted directly into power. Dr. W. E. Shoupp, Mem. 
ASME and technical director of the Westinghouse atomic power de- 
partment, holds a combination thermionic-thermoelectric device 
reactor. e generator was built into a nuclear fuel rod and inserte 

into the Testing Reactor at Waltz Mill, Pa., to produce 
News Editor, E. SYDNEY NEWMAN the first power to come from such a device. See Briefing the Record, 

Assistant Editor, M@. BARRANGON page 68. 
Assistant Editor, 0. FREIDAY | 
Art Editor, 4. BALFOUK 
European Corresp., J. FOSTER PETREE | 


AN ENGINEER LOOKS AT HUMAN BEHAVIOR Harold Grasse 


Quick! What effect do the following have on a creative engineering 
group: Praise, pressure, loyalty, confusion? For many reasons we'd 
better move toward a deeper understanding of human motivations. 


ASME LOOKS TO THE FUTURE W. L. Cisler 

It's your Society. You'll be interested in the President's mid-year 

President, W. L. CISLER — report. Where do we stand on membership, on unity with the other 
Secretary, 0. 8. SCHIER, If leading engineering societies, on international relationships? 


Treasurer, E. J. KATES 
Assistant Treasurer, H. J. BAUER 
PACKAGING AND HANDLING OF PRECISION INSTRUMENTS 
Arthur Bleimeyer, Jr. 
Don't breathe until those delicate instruments are safely installed. 
As purchaser, you need to be aware of the special care required in their 
handling. Suggestion: Use an Impact-O-Graph recorder. 


Chairman, 8. G. A. SKROTZKI 


AIR HEATER FOR 3000 R, 600 PSIA 
Problem: To supply hot, high-pressure air, uncontaminated, to a 
hypersonic wind tunnel to simulate flight conditions. Solution: A 
spa convection heater using refractory pebbles, electrically heated. 
Junior Representatives | 
A. S. GOLDSTEIN | 


J. W. FOLLANSBEE 
INSPECTING TAPER THREADS—A | TECHNIQUE 


A. Mittenbergs and Ned Rodgers 
Most methods for checking taper threads measure one thread element 
in one plane. Here is a device that gives the true over-all thread con- 
figuration, registered electrically and recorded on charts. 


Region |, H. M. ROGERS, JR. 
Regs CLES. A REVIEW OF HEAT TRANSFER LITERATURE—1959 
Region I11. F. J. HEINZE ...E. R. G. Eckert, J. P. Hartnett, T. F. Irvine, Jr., and E. M. Sparrow 
Region IV, FRANCIS C. Sarre It was the year our Journal of Heat Transfer made its debut. In today’s 
Region V, H. M. CATHER high-speed, high-temperature engineering, heat transfer takes a posi- 
Region Vi, C. 8. EARLE | tion of first importance. Here is the Annual Report. 
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B.W 


WELDING 
FITTINGS 


B&W Welding Fittings manufacturing is integrated 
with the Division’s own steel-making and tube-making 
facilities. Consider the relation between steel-making 
and the manufacture of welding fittings .. . B&W 
not only knows the complexities of fittings manu- 
facturing, but also has an intimate knowledge of 
the making of the steels from which the fittings are 
formed, Integration plus knowledge naturally makes 
for a superior product. It enables B&W to provide 
a completely quality-controlled fitting, matched to 


MADE BY MEN 


WHO KNOW 
STEEL 


end-use service. It also can mean better deliveries of 
welding fittings made from the specialized steels 
because B&W can control scheduling from melt to 
shipment of the finished material. 

B&W Welding Fittings and Flanges are available 
in carbon steel and the B&W CROLOYS in a 
complete range of types and sizes. Write for BkW 
Bulletin FB502. The Babcock & Wilcox Company, 
Tubular Products Division, Welding Fittings Plant, 
P. O. Box 230, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TA-9078-WF1 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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FOOTE BROS. introduces a 


12 sizes—Center Distances 
from 14%” to 8” 


Rated to NEW AGMA 
Standards 


Ratios from 5:1 to 70:1 
Output torque to 46,000 Ib. in. 


Input capacities from .01 
to 66 HP 


High load carrying capacity 


Super-efficient 2-way cooling for higher 
thermal ratings 


Unlimited mounting positions 
Automatic and positive lubrication 


IN STOCK for immediate delivery 


Foote Bros. RADICON Worm Gear Reducers incor- 
porate totally new concepts of speed reducer design 
and construction. From the inside out and top to 
bottom, they embody years ahead thinking to pro- 
vide users with more efficient, more versatile right 
angle power transmission in minimum size units. 


Gear accuracy and surface finish, bearing and 
shaft design, positive lubrication, extreme efli- 
ciency controlled cooling, the selection of materials 
and precision manufacturing techniques—all re- 
flect careful attention to detail that results in 
ae load carrying capacity and maximum serv- 
ice life. 


These outstanding new fan-cooled worm gear re- 
ducers are available now—carried IN STOCK by 
Authorized Foote Bros. Distributors for IMME- 
DIATE DELIVERY. See them soon. Get complete 
details on the performance, versatility, and service 
life they will bring you. Write for RADICON Catalog. 


UNLIMITED MOUNTING POSITIONS 
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COMPLETELY NEW and ADVANCED line 


WORM GEAR REDUCERS 


RADICON Reducers operate in a STREAM OF AIR for maximum thermal efficiency 


Advanced design of RADICON Worm Gear Reduc- 
ers and their high efficiency radiation and convec- 
tion cooling for controlled transfer of heat to the 
outside air, permit identical thermal and mechani- 
cal ratings in most cases. For infrequent or inter- 
mittent service, thermal ratings can be ignored. 


A moving stream of air, induced by the maximum 
diameter fan, forcing high velocity cooling air 
along horizontal channels formed by the external 
ribbing, dissipates radiated heat to hold the Re- 
ducer’s temperature rise to a minimum. Cooling is 
equally efficient at any mounting position. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4559 South Western Boulevard, Chicago 9, Illinois 
POWER TRANSMISSION DRIVES 
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SIMPLE FORMULA IN P-K HEAT EXCHANGER 


AEC using P-K Heat Exchanger. This P-K Heat 
Exchanger runs 24 hours a doy, 5 to 7 days a week, 
at the Uranium Processing Plant at Weldon Spring, 
Mo., operated for the AEC by Mallinckrodt Chemical 
Works. Although placed in operation in April 1958, 
and handling highly corrosive hydrofluoric acid at 
temperatures above 300°F., this two-pass shell and 
tube type unit has never once required maintenance. 


Select the Front Head you want, from 
the FH group. Add the Shell Section 
you want, from the SS group. Add 
the Rear Head you want, from the 
RH group. 

Follow these three simple steps and 
the formula above enables you to 
select the “designed” heat exchanger 
that meets your requirements. 


As you can see, the two pages at left 
from the new P-K Heat Exchanger 
Manual provide a master coding 
index. This makes it possible to 


rapidly survey and specify the stand- 
ard interchangeable components 
available from P-K. Succeeding pages 
treat design features of each com- 
ponent in detail and save you time 
when you want to determine their 
suitability for your application. 


Suppose, for example you want an 
exchanger with the following: front 
head bonnet, multi-pass, radial 
flanged connections; shell section 
with straight tube floating head, and 
pull through removable bundle con- 
struction ; straight tube floating rear 
head, pull through removable bundle 
and shell cover plate, with multiple 
pass. Consult your P-K Manual, pages 
b-1 through b-18. Then specify 
FH-10+SS-10+RH-14. 


Clear, parallel picturization of 
standard gasket joints, tube pass par- 


titions, shell baffles and other com-. 


ponents simplifies the underlying 
details of designs. 


Other sections of the manual stand- 
ardize terminology, review funda- 
mentals of heat transfer and design, 
even discuss economic considerations. 


Since available copies of the new 
P-K Heat Exchanger Manual are 
limited in number, they are reserved 
primarily for those in the process 
industries who can most profitably 
use the information. If you design or 
specify heat exchangers, write us on 
your company letterhead, outlining 
briefly the areas of your interest. A 
few copies are available to students 
and non-technical personnel at a 
nominal charge. The Patterson-Kelley 
Co., Inc., 120 Burson Street, East 
Stroudsburg, Pa. 


MANUAL HELPS YOU SELECT YOUR HEAT EXCHANGER 


Patterson Kelley 
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Reporting more news from... 


: CRA NE 


...a fast-moving program of planned expan- 
sion, product development, and streamlined 
distribution to help our customers meet 
the competitive challenges of the Sixties. 
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NEW CRANE FORGED STEEL GATE VALVE 
600 psi @ 900 F; 800 psi @ 850 F; 2000 psi 

WOG. Screwed Ends No. 3604 XU; Socket Welding 
Ends No. 3605 XU. Sizes 4” through 2”. 


MECHANICAL ENGINEERING 


THE NEW SMALL 
FORGED STEEL 
GATE VALVE 


This is a whole new valve, not just one 
with a new feature added. This redesign 
incorporates all the features you told us 
you wanted plus a few others we know 
will make this valve a better buy in terms 
of longer service life, less maintenance, 
easier and faster servicing. 


Like the new “bow-leg” yoke, which for 
the first time gives you plenty of hand 
room for easy stuffing box maintenance. 
And like the long-life braided asbestos 
packing, with Inconel wire insert. The 
“universal” trim that can be used for 
either oil or steam, eliminating many of 
your stocking problems. The spiral wound 


stainless steel] bonnet gasket with asbestos 
filler, made blowout-proof with a male- 
female joint. 


But what we really want you to remem- 
ber, more than any single feature, is that 
this Crane valve is the newest—all new— 
valve on the market... well worth con- 
sidering when you need small, high-pres- 
sure steel gate valves. We'd like you to 
compare this new valve with any other 
comparable valve feature for feature. 


Your local Crane distributor has tech- 
nical literature and a complete selection 
of these valves right in stock. Call him on 
small steel gates. In fact, he’s your best 
bet to call no matter what valve you want 
because he carries the broadest line of 
quality valves in the world. 


CRANE 


CRANE CO., INDUSTRIAL PRODUCTS GROUP 
4100 S. KEDZIE AVE. . CHICAGO 32, ILL. 
VALVES + ELECTRONIC CONTROLS + PIPING 
PLUMBING + HEATING + AIR CONDITIONING 
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FROM YOUR TUBE TURNS’ DISTRIBUTOR 
The complete line of Pipe-Mare Fit- 
tings, Flanges and Accessories are 
available from your nearby Tube 
Turns’ Distributor. For pipe sizes 1” 
to 4”... Schedules 5S and 10S...in 
Types 304L, 316 and 316L. 


BACK-UP 
FLANGES 


180° RETURNS 


PIPE-MATE 


CONCENTRIC ROTATING: 
STUB ENDS REDUCERS INSERT FLANGES 


PIPE-mare 


90° ELBOWS . 45° ELBOWS 
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TURNS... 


PIPE-MATE light-wall stainless steel 


fittings and flanges 


Tube Turns introduces another important key to 
lower piping costs ...a new line of light-wall stain- 
less steel fittings and flanges for process piping. 
Here’s how this Prre-Marte* line reduces costs... 


Cuts material costs. Compared to standard 
weight Schedule 40S pipe, light-wall piping in 
Schedule 5S or 10S cuts material costs as much as 
30% to 50%. It weighs % to % as much, is easier to 
handle, easier to install and provides greater flow area. 


Simplifies installation. Extra long tangents of 
Pipe-MateE fittings provide full straight-line clear- 


ance for fitting-to-fitting connections and permit 
fabrication of completely flanged elbows, returns, 
tees, etc. Aligning connector speeds making of socket 
type joints. Fittings may be butt-welded, fillet- 
welded, brazed or soldered, or joined by rolled-in 
flange connections. 


Here is another plus value you get when you 
specify products of Tube Turns and buy them from 
your Tube Turns’ Distributor. 


FREE BULLETIN on PIPE-MATE Fittings and Flanges 
describes complete line, shows installation procedures, 
and gives properties and dimensional tolerances. 
Mail coupon for copy. 


* PIPE-MATE” and “€8” are trademarks of Tube Turns. 


plus value from... 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, 


DISTRICT OFFICES: Atlanta @ Buffalo @ Chicago @ Columbus @ Dalles ¢ Denver 
Detroit ¢ Houston @ Kansas City @ Los Angeles @ Midland e New York 
Philadelphie @ Pittsburgh @ Richmond e San Francisco Seattle @ Tulsa 
In Canada: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontario 

District Offices: Edmonton @ Montreal @ Toronto 
In Mexico: TUBE TURNS DE MEXICO, Mexico City 
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FOR 
FILLET-WELDING, 
BRAZING OR 
SOLDERING 


FOR ROLLED-IN 
FLANGED JOINTS 


TUBE TURNS 
Department ME-8, 224 East Broadway 
Louisville 1, Kentucky 

Please send bulletin TT944AR. 


Company Name 


Company Addr 


City 


Your Name 
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Typical of the modern U.S.-Flag tanker fleet using Bailey 
controls is the ESSO Gettysburg. You'll also find Bailey 
controls aboard Naval ships, cargo ships and lake steamers. 


At the Shippingport Station, world’s first full-scale atomic, electric 
power plant devoted exclusively to civilian use, Bailey instru- 
ments and controls help to secure full capacity and safety. 
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Bailey meters and controls in centralized control room at Tulsa 
Power Station, Public Service Company of Oklahoma. In 
steam-electric generating plants of this kind, Bailey has in- 
stalled more combustion, feed water and steam temperature 
controls than have all other makers combined. 


IT’S BAILEY... 


* 


0 


for the latest and safest 


[00 


? 


instruments and controls for nuclear 
and conventional power plants! 


Many of the power plants of the future will have 
controls and instruments designed and built by 
Bailey. There are two reasons: Bailey's continuing 
research and development toward the latest equip- 
ment for industry’s needs; Bailey’s 40-year 
association with the hardware and economic 
requirements of the industry. 


If you are planning new or improved power plant 
facilities, call on Bailey engineers to insure that 
your system will have the proper balance both as to 
economics and needs . . . that there will not be the 


unnecessary expense of over-instrumentation or con- 
trol . . . nor the duplication of equipment functions. 


Call on Bailey for primary sensing devices, indi- 
cators, loggers, control units, panels, data handling 
equipment, computers for performance analysis, and 
supervisory controls. You'll find designs ranging 
from conventional to the most sophisticated . . . 
mechanical, pneumatic, electric and electronic, 
including solid state. 


There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book, or write direct. 
Al42-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD « 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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INLET OUTLET 


INLET AND OUTLET 


1. Electrical Sets should be arranged and rated to 
suit best the requirements of a specific job. Since 
electrical conditions can vary widely at different parts 
of the precipitator, it is good design to include several 
electrical sections in series, energized from separate sets 
so that each section may be energized as needed. Sets 
should be sized according to the amount of power the 
precipitator can absorb. A large excess of installed 
power, which will never be absorbed, means inefficient 
use of its equipment. 


3 DIMENSION MODEL 


2. Gas Distribution. Remember that gas distribu- 
tion, gas baffling, and provision against hopper sweeping 
all have a large influence on collection efficiency. The 
gas flow system should be analyzed as closely as 
possible, both in the precipitator and in the associated 
duct-work. If in doubt, have a three-dimensional gas 
flow study made. Two-dimensional gas flow studies 
are not as accurate and may lead to erroneous conclusions. 


The point of all this is that so many 


factors enter into evaluating an electrical precipitator that you years of combined engineering skill and 


should consult with the leading manufacturer—Research- 
Cottrell 


TOO HARD JUST RIGHT 


DUST 
RE-ENTRAINED COLLECTED 


3. Rapping Intensity. Rappers should have easy 
means to vary the intensity of the blow to suit vari- 
ations in operating conditions. A pre-set intensity set- 
ting cannot possibly give proper rapping over the 
normal range of operation. If too soft, build-up will 
oceur which will disturb electrical conditions. If too 
hard, there will be reentrainment. Means of intensity 
adjustment are necessary to avoid drop-off of pre- 
cipitator efficiency as conditions change. 


OPZEL DESIGN 
SMOOTH FLOW—EVEN DISTRIBUTION 


ORDINARY DESIGN 
POOR AIR FLOW AND ENTRAINMENT 


4. Baffle Design. Careful attention to the design 
of baffles on the collecting plates is most, important. 
Small amounts of reentrainment mean tremendous 
differences in over-all collection efficiencies. It is seen 
that the “quality” of the collecting surface is far more 
important than quantity—quantity (sq. ft. of surface 
or treatment time) in itself is not a criterion of 


performance. 


Research-Cottrell, with over 1198 


experience, is the undisputed leader 


Research-Cottrell 


RESEARCH-COTTRELL, INC., Main Office and Plant: Bound Brook, N. J. all 
Rc 204 Representatives in principal cities of U.S. and Canada 
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Cleveland Speed Variator 


accurately controls paper web 
fed into Schriber Printing Press 


This new Rotary Offset Business Forms Press built by Schriber Press 
Company of Dayton, Ohio, was designed to provide printers with 
more hourly impressions—more daily output. 

Its new infeed web tension control drive gives absolute constant 
tension from mill roll through a Cleveland Speed Variator-driven 
metering cylinder to press. 

The Variator compensates for paper thickness—maintains constant 
surface speed of paper to the press—guarantees finished printing will 
always stay “‘in register’’. 

A modified Cleveland Speed Variator providing increased precision 
within a limited (+ 25% ) range was selected for this important func- 
tion. This was accomplished by changing the curve of Variator’s iris 
plate. Thus, this Variator allows exacting adjustment for paper ma- 
chine tension—holds that tension or can easily be changed to another 
speed setting. 

If your operations demand speed variation, be sure to get the com- 
plete ‘Cleveland Speed Variator Story’’. It’s all in free Bulletin K-200 
—write for your personal copy today. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 
3264 East 80th Street * Cleveland 4, Ohio 
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HOW IT WORKS 


Power is transmitted from 
input shaft to output shaft 
through alloy steel driving 
balis which are in pressure 
contact with discs attached 
to the two shafts. Relative 
speeds of the shafts e 
adjusted by changing the 
positioning of the axles on 
which the balls rotate (see 
cutaway view, left). 
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SWEEP MODE 


0.2 


SWEEP WIDTH FACTOR 


Now,UikKF reduces the noise level 
of ball bearings by 50%! 


New SiiSF ball bearings run twice as quietly as 
standard single-row deep-groove bearings — six 
times more quietly than bearings produced just two 
years ago. 


They're designed especially for applications where 
noise is an important factor. Eight manufacturers, 
who use-tested them for over a year, now back-up 
their approvals with repeat orders. 
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Every bearing meets new, more critical standards. 
Each type and size meets special requirements for 
reduced vibration. Every ball meets very low wavi- 
ness limits. Each cage meets critical standards for 
smooth, quiet performance. 


S0SF will make a comparison check of these im- 
proved bearings against the bearings you’re now 
using. See for yourself! Just call the S&S" branch 
office nearest you. 


EVERY TYPE-EVERY USE 


okF. 


BEF INDUSTRIES INC. PHILADELPHIA 32. PA. 
. 


REC. U.S. PAT. OFF. 
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Zero leakage nuclear pumps 


Four BJ Liner-Motor Pumps Provide Primary 
Cooling for AEC’s SPERT-III Project 


High temperature, high pressure and high capacity performance with 
zero leakage are demanded of these four Byron Jackson Liner-Motor 
Pumps. Employed to handle pressurized water for primary coolant 
at the Atomic Energy Commission’s SPERT-III project near Idaho 
Falls, the 500 HP pumps are operating at 650° F, 2500 psig, and are 
rated at 5000 GPM with a total dynamic head of 350 feet. 

In building pumps to such critical requirements, BJ calls upon the 
engineering skills and manufacturing methods that have made Byron 
Jackson a leader in nuclear pumps for all types of reactors...station- 
ary, or portable. The success of BJ nuclear pump design is proved 
through the installation or specification of BJ Pumps on practically 
every major commercial reactor in the United States. 

BJ quality does cost less in the long run! 


Byron Jackson Pumps, inc. 
A Subsidiary of Borg-Warner Corporation 
Since 1872 P.O. Box 2017-A, Terminal Annex, Los Angeles 54, California 
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NEW LOOK IN NUCLEAR SUBS... The Navy's 
new submarine Skipjack, built by General Dynamics 
Corporation's Electric Boat Division in Groton, 
Connecticut, features a revolutionary blimp-shaped hull 
and diving planes on the sail (formerly known as 

the conning tower). Although her speed is classified, 
Skipjack is the fastest of the A-Subs. 


FOUNDRY 
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FINE-GRAIN 
STAINLESS PIPE FOR 
THE NUCLEAR NAVY* 


THE PROCESS: The starting point is a high quality machined hollow billet 
made centrifugally which is cold expanded by hydrostatic pressures up to 50,000 
PSI in specially designed massive metal dies. After ‘hydroforging”, the pipe is 
given a recrystallizing anneal which results in the grain refinement character- 
istic of wrought stainless steel. 


THE PRODUCT: After final machining of the O. D. and I. D. surfaces to 125 
micro inch finish, the pipe is subjected to all the testing requirements of Military 
Specification MIL-T-18063A (Ships) which covers seamless austenitic steel tubes 
and pipe intended for radioactive system service. This specification includes: 
chemical analysis, tensile properties (for Type 304 stainless steel—75,000 PSI mini- 
mum tensile strength, 30,000 PSI minimum 
yield strength, 35% minimum elongation), 
expanding and flattening tests, hydrostatic ; 
pressure test, intergranular corrosion test, a 
macro-etch, ultrasonic and liquid penetrant a 
examination. 


* U.S. NAVY SERVICE APPLICATIONS 
FOR HYDROFORGED STAINLESS INCLUDE: 


Pipe for valve operating system reservoirs and primary water 
preheaters 
Primary coolant piping for nuclear submarines and surface a 
ships 
Seamless welding fitting stock for large diameter reactor 
piping systems for submarines and surface ships 


Demineralizer shells 


PIPE SEING ULTRASONIC ALLY 
_ TESTED IN ACCORDANCE WITH MILITARY 
_ SPECIFICATION MIL-T-18062A (Ships) 

SIZE RANGE 
OLAMETER — 8B” through 28° 0.0. 
WALL yr to 
LENGTH — Up to 22 feet 
TYPES OF STAINLESS 
Austenitic 
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Ljungstrom rotor half is hoisted into place at Public Service Co. of Indiana's 600,000 KW 
generating station at New Albany, Indiana. When complete, baskets filling the chambers 
inside the rotors will provide approximately 1,500,000 sq ft of heat-exchange surface. 
This is one of the eight Ljungstroms being installed to serve four boilers, each evaporating 
1,000,000 Ibs of steam per hr. The New Albany station is scheduled for completion in 1961. 


BEHIND NEW ALBANY'S LJUNGSTROMS® 


—LIFETIME AIR PREHEATER SERVICE 


One of the major reasons why Pub- 
lic Service Co. of Indiana, Inc., 
chose Ljungstrom for its new gen- 
erating station at New Albany is 
Lifetime Air Preheater Service. 
Lifetime Air Preheater Service 


means that Ljungstrom engineers _ 


make regular calls throughout the 
life of each unit. They check to 
make sure your Ljungstroms are 
working at top efficiency, and 
that they’ll continue to work that 
way. This service policy covers all 
Ljungstroms—right from the very 
first installation made in 1923. 


But that’s not all. Air Preheater 
provides first-rate emergency serv- 
ice, too. For instance,a Ljungstrom 
customer in the southwestern U.S. 
recently called on a Wednesday 
night for replacement parts. Air 
Transport looked like the fastest 
way, but schedules indicated a min- 
imum three-day delivery time. So 
Air Preheater loaded the parts on 
a pickup truck, and their men drove 
them more than 1,000 miles to their 
destination...34 hours straight driv- 
ing. The parts were installed and 
in service by Friday morning. 


Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater pro- 
vides. Another is expert knowledge 
of boiler and preheater problems 
gained from over 35 years’ expe- 
rience. Perhaps these reasons ex- 
plain why 9 out of 10 preheaters 
sold today are Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 
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FOXBORO 
d/p CELL” 
TRANSMITTERS 


Positive overrange protection .. . no perceptible 
zero drift... high sustained accuracy, even 
under the most punishing operating conditions. 
D/p Cell bodies are available in 316 s.s. or 
rustproofed carbon steel. Unique stainless 
steel twin-diaphragm capsule is specifically 
designed to provide positive overrange 
protection. Purged cover protects transmitter 
from weather, dust, and fumes. _ 

You can install d/p Cells anywhere — in any 
position — simply and conveniently, and know 
they'll give unequaled accuracy and 
performance. Ask your Foxboro Field Engineer 
for complete details, or write for Bulletin 
13-11A. The Foxboro Company, 

968 Neponset Avenue, Foxboro, Mass. 


Foxboro d p Celis for tlow, 
liquid level, and other variables 


for high-speed flow measurement and control 
e for flow measurement as small as 0.03 gpm 
e for flow under static pressures to 6000 psi 
« for use where elevated or suppressed ranges are required 
e for electronic flow control systems 
e for liquid level 
e for comparison of process and sample fluids 
e for absolute pressure measurement 
*Reg. U. S. Pat. Off. 


Three fully adjustable ranges: 
0-5 to 0-25 inches of water 
0.20 to 0-250 inches of water 
0-200 to 0-850 inches of water 
Working pressures of 500, 1500, and 6000 psi 


OXBORO 


REG. U.S. PAT. OFF. 
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; 16,000,000 BTU/hr. HIGH PRESSURE-HIGH TEMPERATURE 
$ HOT WATER BOILER built for a U.S. Air Force base. 


SHOP ASSEMBLED UNITS INSTALLED 
WITHOUT COSTLY FIELD BALANCING 


Right from the start, you can save with a Union — ; 
shop assembled HTHP Hot Water Generator. 
With all of its circuits of the same hydraulic 

length, time consuming field balancing can be 
eliminated. Most units do not require orifices 
or any other mechanical adjustments to equal- 
ize flow at the time of installation. 

High water velocities (above 5 ft./sec.) and 
liberally proportioned, water cooled furnaces 
eliminate localized overheating. As there are 
no multi-tube circuits in the radiant section, 
recirculation within a circuit is impossible, 
thereby eliminating vapor binding or stagnant 
flow areas. 

Liquid and gas flow run counter to each fea a 
other. With the liquid inlet positioned at the ood? 
top of the convection section, the lowest 31,000,000 BTU/hr. FORCED CIRCULATION, HIGH PRESSURE-HIGH 
temperature liquid is served by the lowest TEMPERATURE HOT WATER BOILER. Equipped for firing by an 
temperature gas. As a result, generator effi- oscillating grate spreader stoker with fly ash reinjection. Fully 
ciency is improved and the risk of thermal factory-assembled for shipment. 
shock minimized. 

Standard units (both shop assembled and 
field erected) can be modified to meet a 
wide range of job requirements. They can 
be arranged for firing with most commercial 
fuels as well as waste fuels in liquid, gaseous 
or solid form. 

For specific information, outline your 
requirements to a Union representative or 
contact Union Iron Works. 


UNION IRON WORKS - ERIE, PENNSYLVANIA water tube steam generators and allied equipment 
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Bundy can mass-fabricate 
practically anything 


.. . with Bundywelda— double-walled steel tubing that is 
adaptable to a whole host of applications. 


HATEVER your tubing problems . . . whatever the stage of development of 
your product, the Bundy man awaits your call. That’s because tubing prob- 
lems are Bundy’s business, and Bundy engineers — with years of tubing expe- 
rience — can often come up with a design angle that’ll save you time and money. 
But the Bundy service doesn’t end there! Specially designed Bundy machines 
take over the mass-fabrication of these parts in unlimited quantity. And to 
meet rigid specifications, we use Bundyweld — the original double-walled steel 
tubing—the safety standard in small diameter tubing. Thinner-walled Bundyweld 
is stronger and gives you higher bursting and fatigue strengths. Covered by 
Government Spec. MIL-T-3520, Type III. 

Why not bring your tubing troubles to Bundy and take advantage of expert 
engineering and design, mass-fabrication economies, and Bundyweld tubing? See 
Sweet’s Product Design File le/Bu .. . or write directly for full information! 
Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld is the 
original tubing double- 
waked from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


There’s no substitute for the original Bundyweld Tubing. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


BUNDY. TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. « WINCHESTER, KY. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN 
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Now reading accuracy 
in keeping with instrument accuracy 


The development of the ‘“‘Master-test’’ series brought 
industry pressure gauges of almost incredible precision 
... gauges individually dead-weight tested ... gauges 
guaranteed accurate within 14 of 1% of full scale 
reading. 

But this extreme accuracy would have been mean- 
ingless unless the gauge could be read accurately— 
unless some means were provided for sighting the 
scale “‘dead on.” 

That was the reason for developing the ‘““Twin-tip” 
pointer illustrated here. With the ‘““Twin-tip” there is 
no excuse for wrong reading. If two tips are showing 
you’re “‘off.”’ If only one tip is showing you’re dead on 
the target. It’s as simple as that. 

> leita The Twin-tip has been declared a real innovation by 
Gan all who have seen it. In addition to the ‘“Twin-tip”’, 
it be read with the accur- ‘““Master-test”’ gauges are also available with a Mirror 
acy of a caliper, yet with Scale or with a ‘‘Non-parallax’”’ scale which also provide 
the ease of a clock. : 
reading accuracy in keeping with gauge accuracy. To 
make reading still easier all ‘‘Master-test” gauges have 
the “‘Read-easy”’ scale, illustrated opposite—another 
Marsh development. 

“‘Master-test”’ gauges are made in sizes 414”, 6”, 8”. 

All standard ranges from 0-15 to 0-30,000 psi. Vacuum 


Conventional Dial mark- and compound types. Full range of case patterns. 
ings are crowded in —hard 


to read. 


Ask for this 20 page bulletin 


MARSH INSTRUMENT COMPANY, Dept. 29. Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 


Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 
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waste 
Under-the-floor lines of Jeffrey MV vibrating conveyors 


is carr ied at Motorola, Inc., Arcade, New York, carry waste away 2 : 
from the punch presses as fast as it is produced. : 

Engineered by Co: Syst , Inc. of Chi . 

along smoothly, mats y Conveyor Systems, inc. 0 icago 
Ma on the JEFFREY MV CONVEYORS 


nee s punch press department, 
with its fourteen busy presses, is 
kept neat at all times. Metal trimmings 
and punchings from the presses fall 
directly through chutes onto Jeffrey 
vibrating conveyors below the floor. 
These keep this waste moving toward the 
end of the building, where a bucket 
elevator lifts it to an overhead bin, to 
be hauled away. 


Jeffrey MV conveyors move material 
fast, lifting it from the deck with a rapid i= 
forward motion; no sliding action to cause 
wear. They are simple in design, depend- 
able in operation and rugged in construc- 
tion, so they’re economical to operate 
and low on upkeep. 


Bulletins describing Jeffrey mechanical 
conveyors of all capacities—light, medium 
and heavy—are available. For copies, write 
The Jeffrey Manufacturing Company, 
915 North Fourth St., Columbus 16, Ohio. 


CONVEYING + PROCESSING « MINING 
EQUIPMENT. ..TRANSMISSION MACHINERY... 
CONTRACT MANUFACTURING 
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Some Ideas 


Papers, in their special way, are as differ- 
ent as people . . . and choosing the best 
paper for a specific job can be as difficult 
as choosing the best person for the job. 
Here at K&E, we try to do the work for 
you, by painstakingly determining pre- 
cisely the characteristics required, then 
refining them to the point of excellence. 
Here are some good examples: 


A New Type Of Typing Paper 
Translucent typewriter papers are very 
popular of late for typed originals from 
which numerous copies must be made. The 
savings are considerable when you use 
translucent originals through diazo repro- 
duction—savings up to 80% in many cases. 
But most translucent papers used today 
stand erasure very poorly. Recognizing 
the inevitability of human error, K&E has 
perfected a better translucent typewriter 
paper called TYPEMASTER® (193) —the 
perfect answer for those whose typing is 
less than perfect. TYPEMASTER’s com- 
pletely new, engineered surface affords 
outstanding erasability. A thin, unusually 
tough coating, it readily catches and holds 
the typewritten image, yet resists penetra- 
tion of the ink into the paper fibers . . . and 
therein lies the secret of good erasability. 
A number of skeptics who tested the new 
TYPEMASTER sheets have now dis- 
carded all others. Skeptical or not — may 
we suggest you try it. 


Tracing Pads “‘To Travel” 
Brilliant ideas often occur at random mo- 
ments. For that reason, engineers on the 
move usually keep a tracing pad handy. 
But pads with soft, chipboard backing are 
of little use without a desk under them. 
That’s why all K&E tracing pads are 
backed with sturdy bookbinder’s board — 
the same tough board found in any high- 


priced, permanently-bound library volume. 
Wherever you are you're assured desk-firm 
support with a K&E pad. Another plus — 
the sheets are bound in by a gummed edge 
for neat and easy removal. Available in a 
wide variety of grid patterns and sizes, 
with plain or imprint.d sheets (standard 
headings), K&E book-bound, gummed- 
edge tracing pads are perfect workmates 
for the “portable” professional. 

The Most Pampered Natural Paper 

in America 

For the greatest transparency, the over- 
whelming choice is KKE ALBANENE® 
prepared tracing paper. But for ability to 
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TYPEMASTER 


ERASES 


PERFcCTLY 


stand a lot of abuse on the drawing board 
and in subsequent processing and handling 
—many companies prefer to sacrifice some 
transparency and use a natural tracing 
paper. Here we recommend a truly re- 
markable K&E product-BANKNOTE™™: 
(174L). This thin, flexible, 100% rag trac- 
ing paper will weather a double share of 
abuse. You can actually crumple a sheet of 
K&E BANKNOTE up into a tight ball... 
then smooth it out to find it almost as 
good as new for reproduction purposes! 
The paper makers who produce BANK- 
NOTE for K&E proudly refer to it as 
America’s most pampered tracing paper. 
No other paper we know receives the same 
care and attention... from initial inspec- 
tion of the textile bales, through every 
step of processing, to final shipment. With 
K&E BANKNOTE, papermaking skills 
come into play as with no other paper 
made on this side of the Atlantic — from 
use of -a paper machine that runs a “top 
jacket” (one of the few still employed), 
through the artful “wet packing” process, 
to careful air-drying, super calendering, 
and rewinding. The result is a sheet of un- 
surpassed mellowness, yet with unusual 
stamina and workability. 

Now You Can “Talk” In Triplicate 
Although low-priced canary tissue enjoys 
wide usage as a so-called “talking paper”, 
we've heard many complaints about its 


| 


K&E BANKNOTE Tracing Paper 


Name & Title 


KEUFFEL & ESSER CO., Dept. ME-8, Hoboken, N. J. 
Please send me samples and further information on the following: 
[] K&E TYPEMASTER Translucent Typewriter Paper 


(] K&E LIGHTWEIGHT SKETCHING TISSUE 


inability to reproduce well in standard 
copying machines. With this in mind, we 
present K&E’s newest LIGHTWEIGHT 
SKETCHING TISSUE (185) — designed 
specifically as a reproducible “talking 
paper.” This tissue is ideal for preliminary 
sketching when you want sharp reproduc- 
tions from a standard diazo, blueprint or 
office copying machines. It’s a_ pure 
bleached sulphate with just enough yellow 
tint added to afford good contrast for pen- 


cil, charcoal or crayon. You'll find K&E 
LIGHTWEIGHT SKETCHING TISSUE 
well worth any small price difference. 
You can test this quartet of fine papers 
at your local K&E dealer’s . . . or use the 
coupon below to get samples for private 
perusal. Do it today ... there’s a world 
of better work at stake. 


Company & Address— 
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performance that makes a world of difference 


Gate, Non-Return, Globe, Angle “Y", and Check Powell features of superior design and construction. 
Patterns—All Commercial Sizes—for—150 to 2500 Many of these Powell Valves are stocked for quick 
Pounds and Higher; Temperatures—sub zero to 1200 F. delivery. Contact your city’s Powell Valve distributor. 

To handle the increasingly higher pressures and tem- Or write directly to us. Our engineers will quickly solve 
peratures required by modern industry, Powell offers your flow control problems encountered in handling 


the highest quality steel valves with many exclusive water, oil, gas, air, steam, corrosive fluids. 


Powell... world’s largest family of valves 


Ch eck Valve for 
Has straight flow Greer! ares 


Steel Pres sure Seal Fi. 9003 Gate Vaive 

for 900 pounds. Outside screw g 
The higher the pressu within. rising stem and yokr. Bolted 
the valve, the tighter tie 


valves ave available for 
pis ssures irom through 
2900 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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YOUR 
PRODUCTS 
ALMOST SELL 
THEMSELVES 


HERE! 
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EXPOSITION 
POWER MECHANICAL 
ENGINEERING 


For additional details write to the Exposition at 
480 Lexington Ave., New York 17, N. Y. 


Management: International Exposition Company 


Your products can be put to work to help 

build immediate and future sales 

through a display at the Power Show. 

You can demonstrate them, operate them, let 
prospects and customers have a close-up 

look, ask important questions, get the right 
answers, without any distractions. 

Your customers and prospects will come to see YOU— 
an ideal cross-section of them—including 
executives, engineers and operating personnel. 

In 5 short days, more productive sales calls can 

be made—economically—than in any other manner. 
Make your plans now to exhibit. 


AUSPICES ASME 


NEW YORK COLISEUM 
NOV. 28—DEC. 2, 1960 
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Bryan, Texas, Municipal System: 


STEAM GENERATOR 


dependable performance day in and day out”: 


‘insures maximum efficiency and 
dependability for BRYAN, TEXAS, 
MUNICIPAL POWER PLANT 


This Wickes Type RB 2 drum boiler is designed to produce 220,000 Ibs. of steam 
per hour at 875 psig and 900° total steam temperature for the city of Bryan, Texas. The unit 
performs not only with remarkable dependability, but with Wickes’ usual efficiency and economy. 
Wickes Boiler Co. builds steam generators in sizes to 500,000 Ibs. of steam per hour, 
for high or low steam pressures and temperatures and for all types of fuels 
and firing methods. See your nearest Wickes 
representative for full information on a Wickes steam 


W C K generator designed to suit your needs. 


Bulletin 55-1 gives details of a wide 
variety of designs and sizes of 
Wickes field-erected and shop- 
RECOGNIZED QUALITY SINCE 1854 assembled steam generators. Write 
Sales Offices: Atlanta Boston Charlotte, N.C. Chicago Cleveland tor your Gee copy. 

Dallas ¢ Denver ¢ Detroit Houston Indianapolis Los Angeles Memphis 

Milwaukee ¢ New Orleans ¢ New York City Philadelphia Portland, 

Ore. © Rochester, N.Y. ¢ Saginaw ¢ San Francisco ¢ Seattle, Wash. 

Springfield, lll, ¢ Tulsa 


WICKES BOILER CO., SAGINAW 13, MICHIGAN, DIVISION OF THE WICKES CORPORATION 
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NEW PUMPS EXTEND RATINGS 


...to make Worthington your lowest cost high-pressure pump 


This is the first public announcement of two new 
Worthington high pressure, reciprocating pumps. With 
nominal ratings of 15 and 150 hp, they complement exist- 
ing pump lines rated at 40 and 67 hp. All are horizontal 
designs which save you up to 53% on initial cost. 

These four pumps—each available in several inter- 
changeable plunger sizes—allow you to buy the most 
economical amount of pump for your particular applica- 
tion. Should you require pumps of more than one rating, 
you save money on spares because many parts are inter- 
changeable in the Worthington line. 
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Some of the applications where Worthington high pressure 
pumps can save you money include hydraulic presses and 
shears, steel mill roll balance, die casting, boiler feed serv- 
ice, descaling, cleaning 
and washing, fog spray- 
ing, hydrostatic testing, 
and chemical process- 
ing. For more informa- 
tion write Worthington 
Corporation, Section 
32-8B, Oil City, Pa. 


WORTHINGTON 
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Editor, J. J. JAKLITSCH, JR. 


The day they set the cornerstone of the United Engineering Center 
should have been a memorable day. More than 300 representatives of the 
various societies and their guests sat in temporary stands set up outside of 
what will be the Center’s entrance on New York's 47th Street (see “The 
Roundup,’ this issue). It was a bright sunlit afternoon and a slight 
breeze blew in from the East River across United Nations Plaza and 
whisked gently over the heads of the attendees and on through the steel 
structure which forms the skeleton of the new Center. 

Yes, it should have been a memorable day. On hand to help set the 
cornerstone were New York's Mayor Robert F. Wagner, and former 
President Herbert Hoover. As the Mayor so aptly put it: “Our tribute is 
not to a building because it will enhance the skyline of our city but be- 
cause it will accommodate a class of professionally trained men and women 
who are dedicated with a common, unselfish interest; the benefit of their 
fellow man. 

“To them, in a large measure, we owe our day-to-day safety and many 
comforts and conveniences that . . . we are likely to take for granted.” 

The Mayor said it well, for never was there a time when the engineer 
was proving himself to be more and more useful, more valuable, both as a 
citizen and as a dynamic force in this age of engineering advancement. 
In fact, as the United Engineering Center's slim tower of glass and steel 
rises, one can look upon the structure as a growing tribute to all engi- 
neers. 

Indeed, that warm sunny afternoon in June should have been a bright 
occasion. And it was for many. Yet for the ASME Member Gifts Com- 
mittee, it was not so bright. Certainly, the building is going up, mate- 
rials and equipment are on order, office floor plans are on paper, and the 
work schedule calls for completion by mid-1961. But many members of 
ASME, in fact more than 30,000, have not as yet made a contribution. 
And ASME still needs $110,000 to meet its quota. As President Walker 
Cisler said in an address at the 1960 ASME Summer Annual Meeting (see 
pages 36-38, this issue), “Our sprint appears to be in danger of running 
down more than $100,000 short of the mark. It is time to get our second 
wind and forge ahead to the tape. 

“Out of ASME’s 92 Sections only 22 have reached or exceeded their 
quotas. Our other Sections are still behind and lagging in the home- 
stretch. So far this year, only 12 of them have obtained an additional five 
per cent of their quotas and 48 have added less than one per cent. 

“ASME Members have not as yet fully assumed their just share in the 
cost of this undertaking, which will serve us so well and represent our 
profession so effectively. The United Engineering Center will be the 
home address for distinguished societies dedicated to our mutual pro- 
fessional development and our service to our fellow men.”’ 

So, it’s up to you, the individual members of ASME. By meeting the 
challenge, forging ahead, and fulfilling your obligation—100 per cent of 
the quota or better—the day the UEC cornerstone was set may yet be a 
memorable one for the Society.—J. J. Jaklitsch, Jr. 
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OUR WHOLE NATION SEEMS TO BE FEARFUL! 


Men don’t fear what they understand and can master. 


‘Human engineering” 


may produce some of the answers we're seeking. Call it “operational mastery” 


By Harold Grasse, Vice-President, Region Vill, ASME 


IN a recent news conference, President Eisen- 
hower was asked about the missile race between this 
country and Russia. He used the word ‘“‘hysterics’’ in 
his reply, to the effect that many of us are reacting in a 
hysterical manner to even small crises. We all know 
that clear, level-headed decisions cannot be made in this 
sort of atmosphere. 

Our whole nation seems to be fearful. 
what? 
hurt us. 

Once upon a time gunpowder did not exist. We lived 
and worked in a state of blissful ignorance. Then sud- 
denly it was upon us, this deadly new thing, and we rose 
rapidly to a new state—one of hysterical fear. Then we 
learned to use it, defend against it, understand it, and 
realize its limitations. With this new knowledge we let 
down from the level of hysterical fear to a new steady 
state of operational mastery. In this state, we use it and 
We respect it; we no longer fear it. 

So it is with each new weapon that comes on the scene. 
First, a state of blissful ignorance; then, hysterical fear; 
and finally, operational mastery. 


Fearful of 
We are fearful of the unknown, and how it might 


Our Present Condition 

Where are we as a nation right now? We are definitely 
in the second, or hysterical-fear, state. And why? 
Because there are so many things that we know of that 
could hurt us. It’s as simple as that. We fear those 
things that we haven't yet learned to control or to protect 
ourselves against. 

The radical differences of opinion recently expressed by 
our joint Chiefs of Staff and by other military people, 
relative to the kind of weapons we must have if we are to 
survive a Russian attack, caused most of us to stop and 
think. Is the antimissile missile our only hope of sur- 
vival? Is the Dew Line our only hope? How much time 
will we have? 

Hitler, in ‘‘Mein Kampf,"’ told what he was going to 


Kansas City, Mo. 

Condensed from an address delivered at the Welcoming Luncheon, 
Rice Hotel, Houston, Texas, of the Gas Turbine Power and Hydraulic 
Conference, March 6-9, 1960, of Tae AMerican Society oF MECHANICAL 
ENGINEERS. 
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do, and when, and he almost did it. Most of us read the 
book after the war. Now a Russian has said that the 
United States will be conquered from within. What 
does he mean—sabotage? revolt? revolution? One 
doubts it. Too much risk of failure, of partial success. 

The Russians can read history as well as we. Have 
not the great civilizations of the past fallen because their 
tax eh som became too great to bear? Like us, they 
were steam-heated, air-cooled, wheeled-vehicle driven, 
heavy with luxuries, full and complacent. They, too, 
had an easy credit system, and storehouses full to over- 
flowing. Their major decisions, also, were being made 
by their Governments. 

And what happened to them? They fell—hard. 
Actually, their foundations rotted away and they col- 
lapsed. Could we be approaching something of the same 
fate? 

We are in the missile race up to ourears. Every day or 
so we are told of another great Russian advance or 
achievement. We are frightened nearly out of our wits, 
and with what little we have left we vote more billions 
for more defense. Are we that sure of what the Russians 
have? We have only Russia's word for it. Don't you 
remember when you were a kid that a great big shadow 
could be created with a little tiny object if the light were 
held just right? 

Let’s do some imagining. What would happen if 
Khrushchev, at this moment, were to broadcast to the 
world this message: 

‘Americans. Your national debt is now equal to your 
national income. You must have war to save your 
economy. We Russians do not want war. We want 
only peace. Our scientists have great strength, so have 
yours. Now we will tell you our secret. We got no- 
where near the moon with our Lunar shot—neither will 
you. Our cameras took pictures of the dark side of a 
moon—the moon we built in our Moscow laboratory. 
But you believed our propaganda. 

“Now hear this. The cold war is over. We are 
lifting the iron curtain forever. Free trade, free com- 
merce, free travel for everyone.” 

Just supposin’! How many hours would it take for the 
United States of America to crumble from within— 
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economically? No DEW system will guard against this 
kind of enemy. 

What will? I submit that the mind of the engineer 
will. Our salvation lies, not in strength of walls, ee in 
the strength of minds. 


The Real Trouble? 


Let's do a little more imagining. Could it be that we 
are guilty of a childish thing—that we are afraid to ad- 


mit that someone might have something bigger or better 
than we have? Could this possibly be our real trouble? 
The conditions in the world today, the unrest, the 
hatred, the strife, the envy, are not somebody else's 
problem. They are not in the abstract, over there some- 


place. They are right here, right now. 

In my town, on January 28, a bomb caused great 
damage to our newest synagogue. Swastikas were 
painted on it and on other Jewish temples. Teenagers, 
members of Hitler Revival Groups, were involved. 

World trouble? Not world trouble; people trouble. 
The-guy-who-lives next-door-to-me 

Will an ICBM, or antimissile missile, or great fighting 
forces solve his problems? Or yours? Or mine? 

Where do world problems come from? From the same 
origin as family problems—from greed, selfishness, envy, 
hate. Just as long as the individual possesses these 
things, his family, his town, and his nation will possess 
them, and all of us, the world over, will cringe in fear 
from the unknown. 

You and I know that the laws of physics and chemistry 
will continue in the future as they always have. We 
know we can counton them. We can design and project 
our planning accordingly. We don't fear them, because 
we understand and accept them. 


Laws of Human Motivation 

Isn't it conceivable that human actions also follow 
certain laws? The fact that we don’t know what these 
laws are, doesn't prohibit the existence of such laws. 

When physical scientists predict certain behavior char- 
acteristics of a new substance, as the Curies did, they are 
respected for their prognostication and praised for their 
research. But when other scientists predict human be- 
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havior patterns, as the prophets of old, they are hailed 
as mystics, as freaks, or worse. Isn't it possible that 
both scientists are dealing with laws that are finite? 
In the one case, most of us know what they are; in the 
other case, only a few know them. 

We are prone to disbelieve those things which we can- 
not see or feel or hear or smell. Doubting Thomas has 
many, many descendants. 

We might have the answer to many of our problems if 
we just understood people better. When we look bclow 
this thin veneer of civilization which covers us, we find 
that psychologically we are just where we were 2000 
years ago. The same doubts and uncertainties confuse us 
that plagued people then. In spite of our Savior's 
teachings, we have not yet learned to get along with our 
fellow man. The time has come for us to search out 
those laws which govern human behavior and apply our- 
selves to the understanding of those laws. 

Engineering in the field of human behavior is just be- 
ginning. Our success or failure as a nation may rest on 
our understanding of this subject. 

To illustrate the point: What effect does each of the 
following have on the over-all productivity of any crea- 
tive engineering group: Praise, environment, hours, 
Reg rules, happiness, appreciation, loyalty, con- 

usion, Communication, incentive? 

You will note that none of these bears a $sign. These 
are in the areas of human engineering—knowledge of 
which can mean dollars to the sweor. er, peace and 
happiness to the employee. 

fore we attempt to colonize the moon, I hope we 
will know more about people on this planet. 

The salvation of this country and our world is the 
mind of the engineer—turned this time toward construc- 
tion, not destruction; toward man’s mind, not man’s 
possessions; toward belief in God, not belief in man; 
toward conquering fear, not causing it; toward an under- 
standing of human engineering. 

Gunpowder can surely kill us. So can fear. Let us 
then learn to control fear as we have learned to control 
gunpowder. 

Truth is the vaccine for the fear virus. ‘‘Operational 
mastery”’ is our goal. 
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ASME ts a complex and dynamic organiza- 
tion with 92 sections across the country. It has been 
wrought into what it is today by the personal participa- 
tion and teamwork of our many talented engineers. 


Organization Structure 

A brief word about the administrative core of our 
organization, the central headquarters. Those of us 
who serve you in elective or appointive capacities have 
special opportunities to observe the magnitude of that 
operation. Our Secretary, Mr. O. B. Schier, II, and his 
staff deserve our special commendation for our Society's 
effective daily operation, and for the continuity of 
operation over the years. 

The office is organized into five services—Techno- 
logical Service, Codes and Standards Service, Field 
Service, Publications Business Service, and Personnel 
and Office Service. 

Our permanent staff has a constantly increasing back- 
ground of pasa in the affairs of ASME. To make 
the best possible use of the proved ability of our Secretary 
and his key personnel, we would be well advised to 
consider the reorganization of some areas of responsi- 
bility that now rest upon active members selected on an 
annual basis. Some of these duties certainly could be 
assigned to the permanent staff, strengthening ASME 
and preparing it for growth in the years ahead. 


Membership Problems 

The future growth of ASME depends upon our ability 
to retain our active members and to secure as many 
aualified new members as possible from year to year. 
This, in turn, depends largely upon the extent of activity 
at the sectional level. 


The author is president, Detroit Edison Company, Detroit, Mich. 

Based on an address delivered at the President’s Luncheon of the 
Summer-Annual Meeting, Dallas, Texas, June 5-9, 1960, of Tue AmMeri- 
caN Society OF MecHaNicaL ENGINEERS. 
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At the mid year, President Cisler reports to 
Here are the bigh lights of the President's 


What can we offer the engineer just out of school, or 
the engineer five years later, or many years later, that 
will make ASME and our activities in his area an es- 
sential part of his professional life? 

Our programs and activities at the sectional level 
satisfy the psychological needs of potential members, 
offering the new engineer friendship, orientation, and a 
chance to participate; offering the young man of some- 
what longer experience opportunities to —— and to 
deepen his understanding of ASME through leadership 
activities and through an ever-widening circle of profes- 
sional friendships. In turn, the engineer with more 
years of experience can take over greater responsibilities 
and wider contacts within the community and the pro- 
fession, while giving more of his attention to the needs 
of the younger men. 

During the past 15 years our combined regular member- 
ship has increased some 28,000. Including an annual 
enrollment of nearly 12,000 students, the total member- 
ship is now about 60,000. This is an impressive number. 

Nevertheless, there is reason to believe that we are not 
attracting or holding a sufficient number of the younger 
men who are our principal source of future growth. 

During 1959 ae 8500 mechanical engineers gradu- 
ated from institutions with curriculums accredited by 
the Engineers’ Council for Professional Development. 
Only 67 per cent of these had been ASME student mem- 
bers on the campus. Upon graduation 51 per cent had 
completed the requirements for promotion to Associate 
membership, but only 2850 or 33 per cent actually paid 
their first dues. At least 5500 men out of 8500 are 
entering the profession this year without joining the 
Society. 

Our records show that'every year some 2000 members 
are removed from the rolls of the Society for nonpay- 
ment of dues. Who are these men who drop out? 
Most of them have been in ASME from one to five years. 
Why do they leave? 
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address to the Summer Annual Meeting at Dallas. 


By Walker L. Cisier, 


At recent meetings of the Council, this problem has 
been discussed, for it is evident that there must be 
significant reasons for such attrition. The Board on 
Membership has a preliminary report on this matter and 
is now engaged in an attempt to find solutions. 

However, this is in many ways a problem that cannot 
be delegated completely to a study group. It is our prob- 
lem, in our own sections, and I am thinking especially of 
the young mechanical engineers who graduated in June. 
While the study is progressing—and it is certainly a 
most valuable study because it is nationwide—we 
ought to get busy at home, making a special endeavor to 
welcome the newest graduates into the sectional organi- 
zation, stimulating junior committee activities, ¢v- 
couraging professional development for the young men, 
listening to them, helping them, asking them to Me 4 
us, and planning our programs with them in mind. 
We must intuitive in these matters. 


Professional Unity 

The need for some form of unity organization has been 
apparent for years. In 1949 James F. Fairman of The 
Consolidated Edison Company, who was then president 
of AIEE, stated the need very well. He said: 

“‘T suggest that our emphasis should be on the oneness 
of the profession, not only on the fact that our approach 
to problems, our method of attack, our processes of 
analysis, our fundamental technology are something we 
hold in common, but that our problems in the social, 
economic, and political fields, resulting from our own 
technological achievements or from external factors, are 
matters to which the attention of a united profession 
should be directed.”’ 

In June, 1956, the Board of Directors of AIEE adopted 
a proposal regarding the organization of the engineering 
profession that has since come to be known as the 
Functional Plan. It recommended that a clarification 
and division of labor should be achieved by three impor- 
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tant organizations, The Engineers Joint Council, the 
Engineers’ Council for Professional Development, and 
the National Society of Professional Engineers, a mem- 
bership organization closely related to the state bodies 
of professional engineers. 

The essence of the Functional Plan was that EJC 
should concentrate on technical activities, ECPD on 
educational activities, and NSPE on professional activi- 
ties, eliminating duplication of functions. It was 
believed that this arrangement would achieve an impor- 
tant degree of unification, a step in the right direction. 

The present situation is that ASME and several other 
societies favor the simple Functional Plan with no 
change in the organization of the individual member 
societies, no change in the relationship of these societies 
to their joint organizations of ECPD and EJC, and no 
change in the relationship of the state professional 
engineering bodies to NSPE. It is intentel that each 
of these organizations should act in the educational, 
technical, and professional areas, respectively, in accord- 
ance with their present charters and constitutions. 

It is further the intention that individual member 
societies are not to be limited in any way in their pres- 
ent services to members and the profession, although 
they may delegate duties if they wish and if it is legally 
feasible. 

This plan is said to be opposed by several societies 
that favor the merger of ECPD and EJC with the forma- 
tion of the American Engineering Association and then 
the reseparation of ECPD and BJC as divisions of the 
Association. This in turn would have a separate board 
of directors with effective power. The Association 
would be a new body between the individual member 
societies and ECPD and EJC. Relationships between 
the Association and NSPE would be effectuated by a 
co-ordinating council. 

Although both plans are rational and have desirable 
features, ASME has favored the first plan, which is 
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ASME 


Looks to the Future 


simpler, widely acceptable, evolutionary in its approach 
rather than drastic. On the other hand, the pre- 
requisite of real unity is acceptance by all engineering 
societies. 


United Engineering Center 

As we proceed toward a functional unification of the 
societies, a fitting symbol of our mutual purpose is 
under construction in New York City on the United 
Nations Plaza.‘ This is the United Engineering 
Center, a joint undertaking of the engineering societies, 
valued at $12 million and worth much more than that 
in the long pull ahead to our profession. 

Every sunrise that enriches the beauty of the United 
Nations Building marks new progress in the construc- 
tion of the edifice that will soon provide quarters and 
joint facilities for ASME and other engineering societies. 
Steel is going rapidly into place.” 

In a few years engineers from all over the United 
States and, indeed, from all over the world, will gather 
here for conferences and committee meetings. It will 
be the home address for distinguished societies dedicated 
to our mutual professional development and our service 
to our fellow men. 

I regret to have to report that ASME members have 
not as yet fully assumed their just share in the cost of 
this undertaking, which will serve us so well and 
represent our profession so effectively in the eyes of all 
who visit or who have official missions to perform in 
New York City. It is true that we have achieved 85 
per cent of our $800,000 quota, yet we still need another 
$116,000 to fulfill our obligation. 

Reports from the Capital Gifts Campaign show that 
many members have not been semmel except by a 
routine letter. Personal contact in many of these cases 
has already produced gratifying results. 

The average contribution to date is $49, with more 
than 30,000 members still to be heard from. We must 
remember that the Member Gifts Campaign is being 
conducted with the approval of the membership of 
ASME. If the members do not fulfill the obligation 
incurred in their behalf, the Society will have to make 
up the deficit from its own resources or by a general 
assessment of some kind. This should be a last resort 
and one that I am sure will not be necessary if the 
Sections will make special endeavors to reach each mem- 
ber personally. 


International Relationships 


Over the years it has been my good fortune to work 
with men in many nations, both as a matter of personal 
endeavor and on governmental and industry assignments. 
I have found that engineers everywhere have a common 
basis of understanding that is based upon technical 
knowledge and professional ideals. 

One ms my purposes in accepting the presidency of 
ASME was my deep desire to help in the building of more 
constructive international relationships for our Society, 


! The cornerstone was laid June 16, 1960. See ‘‘The Roundup,”’ 
this issue. 
? Steel construction is expected to be completed this month. 


38 /AUGUST 1960 


similar to the fine ties of friendship and mutual assist- 
ance that exist between ourselves and our colleagues in 
Canada, England, France, Austria, and others. (In 
June, ASME was represented at the centennial of the Aus- 
trian Engineering Society, to which we sent official 
delegates. ) 

A year ago I made it my purpose to contact personally, 
as an engineer and as a member of ASME, the engineering 
societies in France, Austria, and Poland and, to a 
lesser degree, in the Soviet Union. 

It will be important for ASME to establish helpful 
relationships in other parts of the world that most of us, 
from force of habit, still call distant—in Indonesia, for 
example, where President Sukarno himself is a civil 
engineer, and particularly in some of the younger 
nations in Africa. We can be sure that engineers in 
these countries will welcome technical assistance and 
management and an interchange of personnel with the 
more developed industrial nations. 

There are two international events approaching, one in 
Europe and one in South America, that are of special 
significance to us. One is the 1960 General Assembly 
of EUSEC, the Conference of Engineering Societies of 
Western Europe and the United States of America. 
This encompasses associations in Belgium, Finland, 
France, Western Germany, Great Britain, The Nether- 
lands, Norway, Switzerland, and of five societies in 
the United States, one of which is ASME. We will 
be represented at that conference in Brussels in late 
August. 

Through Engineers Joint Council we are also as- 
sociated with UPADI, the Pan-American Federation of 
Engineering Societies, which will hold its seventh con- 
vention in the middle of September in Buenos Aires. 
ASME will be represented directly on that occasion, 
too. 

UPADI (Union Panamericana de Asociaciones de 
Ingenieros) came into existence when the engineers of 
the South American Association of Engineering Societies 
decided to broaden their activities to embrace the 
entire western hemisphere, with the purpose of facilitat- 
ing personal and technical relationships and standards 
between South and North America, the western hemi- 
sphere. This may well become a very productive 
development of mutual interests to which ASME can 
make a significant contribution. 


The Task of the Engineer 


The upgrading of natural resources for the support of 
the all's rapidly increasing population is the task of 
the engineer—and I do not have to tell this group whae 
a complex endeavor this is or how its magnitude wiil 
increase with the passing years. If all men are to have 
opportunity, then technology must spread over ths 
world to correct, as much as possible, the imbalancet 
that now exist in respect to population, natural resources, 
energy, and machines—imbalances that are the cause of 
many of the instabilities evident in the affairs of nations. 

To do this task well, engineers must integrate their 
endeavors with the help of societies like the ASME. 
If they are to function effectively in the world at large, 
their integrity, prestige, and professional ability must be 
firmly established in the minds of all who will work 
with them and of all who will need their assistance. 
Amid the diversities of language and culture, even to- 
day the role of the engineer and his ways are within the 
comprehension of all men. 
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INSTRUMENTS 


By Arthur Bleimeyer, Jr.' 


ACF Industries, Inc., Houston, Texas 


Note: Use shock-absorption materials on 
tables, trailer decks, and storage shelves 
Special training of personnel is indicated. 


Tue success or failure of many of today’s 
manufactured items is dependent upon the accuracy and 
dependability of precision electronic control instruments. 
This is especially true in the case of aircraft and missiles. 
Because of their highly specialized nature, most manu- 
facturers purchase these instruments rather than build 
their own. Since this frequently involves shipment over 
long distances, the problems associated with proper 
handling begin in the supplier's factory. 

Personnel handling these items frequently are not con- 
scious of the damage that can result if such an instrument 
is dropped a distance of only 1 in. Tests in which an 
Impact-O-Graph recorder was dropped from distances of 
1, 2, and 3 in. above the table recorded acceleration forces 
ranging from 10 to 20 g depending upon the distance from 
the table top. 


Shipping Problems 

It is quite obvious that the user of the instruments must 
maintain close contact with his supplier to insure ade- 
quate protective packaging of the instrument in the 
supplier's plant. He may find it necessary to conduct his 
own investigations into this problem and write rigid 
specifications for his supplier to follow. Many matcrials 
and techniques have recently come into prominence 
which are designed to minimize handling problems. In 
general, packages utilizing form-molded fiber (or rubber) 
materials conforming to the size and shape of the instru- 
ment being packed have been found quite successful. 

To be certain that the instrument will receive adequate 
care and attention once it arrives in the user's plant, the 
package containing the instrument must be identified in 
such a way that its contents will be readily known to the 
employees in the Receiving Department. Standard 
means of product identification should be included in the 
packaging specifications prepared by the user and should 
continue to serve its purpose during the entire time that 
the instrument remains in the user's plant prior to its final 
installation in the equipment for which it was purchased. 


1 Manager, Manufacturing Methods and Standards, W-K-M Division. 

Contributed by the Materials Hand!ing Division and presented at the 
Summer-Annual Meeting, Dallas, Texas, June 5-9, 1960, of Tue AMgri- 
can Society or Mecnanicat Enoinegrs. Paper No. 60—SA-18. 
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Training Employees 

The user of the instrument has an important function to 
perform involving employee training—he must be certain 
that any employee who might have occasion to handle 
the instrument in his plant recognizes the importance of 
cautious handling. Many plants have found that this 
fact may be impressed upon in-plant personnel simply by 
having a large price tag attached to the instrument or its 
container. Special training sessions are advisable. 

Before the packaged instrument is permitted to leave 
the receiving area aa user's plant, it should be given a 
thorough inspection by personnel specifically trained 
for the execution of this important function. Claims 
should be filed promptly in the event that damage has 
occurred during shipment due to carelessness on the part 
of the carrier. The receiving inspector should also check 
to see that the —— is conforming with the packaging 
specifications established by the user. Failure to con- 
form with these specifications should be reported im- 
mediately to the supplier and a predetermined penalty 
assessed against him. The terms of the packaging speci- 
fications should be a part of the sales contract. 


Handling and Storage 

Normally, instruments are delivered to the user's 
plant before they are actually needed and suitable han- 
dling and storage facilities must be provided in the in- 
terim. Each user of such instruments should conduct a 
thorough study of this twofold problem in order to de- 
termine what facilities will best satisfy his requirements. 

The personnel performing the receiving and inspection 
functions in the user's plant are usually the first to have 
occasion to handle such items. The tests in which in- 
struments were dropped distances of 1, 2, or 3 in. pointed 
up the need for adequate shock-absorption materials on 
the tops of tables, work benches, and storage shelves 
where such instruments are normally handled. Further 
studies indicated that in this particular application a 1-in- 
thick sheet of polyurethane possesses shock-absorption 
characteristics superior to 2 */,-in. thickness of felt or a 
2-in. thickness of polyurethane. As a result of these 
tests, steps were taken to provide such product protection 
on the surfaces of tables, benches, and storage shelves. 


In-Plant Transportation 

The next phase of this investigation involved a 
thorough study of the in-plant transportation facilities. 
The instruments were transported from place to place 
within the plant on four-wheel trailers pulled by a small 
truck. Once again an Impact-O-Graph recorder was used. 

This was first placed on the bottom deck of a trailer 
equipped with spring-mounted casters and hard-rubber 
tires. The recorder was alternately placed on sheets of 
*/in. felt, 1-in. polyurethane, and 2-in. polyurethane 
and the trailer was pulled through the plant in the usual 
manner. Best results were obtained when the 2-in. 
sheet of polyurethane was used. 

Similar tests were conducted with the hard-rubber 
tires replaced by pneumatic tires. Surprisingly, less 
favorable results were obtained and the use of hard- 
rubber tires was continued. 

A number of other tests were conducted in which the 
conditions were varied slightly, but the best results were 
obtained when the ren 5 age was placed on a 
1-in-thick sheet of polyurethane laid on the top deck of a 
three-deck trailer which was equipped with spring- 
mounted casters and and hard-rubber tires. 
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Fig.1 Twelve Globar heaters are arranged around the periphery of the bed 
at 9-in. intervals to insure maximum lateral uniformity of temperature in the 


bed in the fully heat-soaked condition. 


The space provided around the 


Globars makes radiation the primary heat-transfer mechanism. 


Quantities of heated pressurized pure gas, 
intermittently supplied, are needed for research and 
manufacturing purposes. In particular, they are used in 
operating subsonic, supersonic, and hypersonic inter- 
mittent wind tunnels when it is necessary to partially 
simulate flight temperatures and pressures, or to prevent 
condensation in the test section. 


Convection Heater 

A heater which raises intermittent charges of pressur- 
ized air or other gases to temperatures in the neighbor- 
hood of 3000 R, without adding to them contaminating 
substances like carbon dioxide, moisture, or solid par- 
ticles, has been constructed at BPI’s Aerodynamics Labora- 
tory, Figs. 1 and 2. The heat exchange is accomplished 
by forced convection from a heat-storing bed of refrac- 
tory pebbles, whose temperature is raised over an ex- 
tended period of time by surrounding electrical-resistance 
elements. The pebble bed and heating elements are con- 
tained in an internally insulated pressure vessel. 

The use of combustion as a heat source was imprac- 


' Professor of Aeronautical Engineering, Polytechnic Institute of 
Brooklyn Aerodynamics Laboratory, N. Y. 

Contributed by the Aviation Division and presented at the Annual 
Meeting, Atlantic City, N. J., November 29-December 4, 1959, of Tue 
American Society oF Mecnanicat Enoinegrs. Condensed from 
— No. 59—A-233 which included design calculations and extensive 
References. 
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tical for this installation because 24-hr monitoring would 
be required during idling. Indirect combustion heating 
of the bed would have meant additional complexity. 
Exothermic chemical reactions for direct heating of the 
bed would have required additional development. If a 
metallic resistance-heating element, for example, of 
molybdenum, coated with molybdenum disilicide to re- 
tard oxidation, were used, the life at 3460 R would be 
only about 100 hr, and a refractory packing or other 
nonoxidizing casing would have to be developed to ex- 
tend its life. 

The heating elements chosen were silicon carbide, of 
a type used in kilns and heat-treating furnaces, and are 
enclosed because of mechanical weakness and some con- 
tamination effect. They are manufactured in the form of 
straight rods by the Carborundum Company under the 
trade name Globar.2 Twelve 1.7-in-diam, 60-in. effec- 
tive-heating-length rods with an initial resistance of 
about 1 ohm are used to supply up to 75 kw if required. 
At temperatures around 3260 R, they can be expected to 
last several thousand hours and can be operated at 3500 R 
for shorter periods of time. 

A typical value of power input per unit area of Globar 
radiating surface is 20 watts per sq in. when current is 
flowing. Electrical resistance increases with operating 


2 Similar elements are made by the Norton Company under the name 
Crystolon. 
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pressurixed air to high 


temperatures without 


adding contaminants 


By Martin H. Bloom,' 
Freeport, N. Y. 


Fig.2 The convection heater uses electrical-resistance heating ele- 
ments to build up a supply of heat over a long period in a storage 


bed of ceramic pebbles. 


When released, 10-ib-per-sec runs of 


3000-R, 600-psia air are supplied for durations on the order of 1 min. 


time, hence power is supplied through multiple-tap 
autotransformers from a 230-volt source with metallic 
leads clamped to the ends of the Globars. 

Stabilized silicon carbide was chosen as the structural 
material for the storage-bed retaining liner and the ex- 
haust conduit after consideration of a number of ma- 
terials. For the most part, standard brick shapes were 
used. There was no overriding reason for favoring the 
many-holed blocks, tubes, rods, segments of rods, and 
the other special shapes available over a bed of simple 
spherical pebbles. 

The largest pebbles manufactured in the quality de- 
sired were chosen. Randomly arranged spheres formed 
a simple and economical bed that was conveniently as- 
sembled. For heat-transfer purposes it is effective, since 
the storage mass and the surface area per unit volume of 
the bed are large and the convective-heat-transfer 
coeficient for this configuration is relatively high. 
Large quantities of heat can be stored in the compact bed 
and quickly transferred to the flowing gas. The pebble 
size was selected to give a favorable relation between 
heat-transmission characteristics and the static pressure 
losses in the bed. The value of the porosity is in the 
neighborhood of 0.45 to 0.48. 

Insulating material backs up the silicon-carbide lining 
of the bed and separates the high-temperature bed from 
its encompassing 1210-R pressure vessel. Fused-alumina 
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insulating material was used for the high-temperature 
region near the bed. For the lower-temperature region, 
the insulating bricks were of standard type with graded 
temperature ratings. A total insulation thickness of 18 
in. over most of the heater maintains the pressure vessel 
below 800 R with radiation cooling alone. The operat- 
ing power loss is not a major factor in the insulation de- 
sign. 

Because the Globar elements, the silicon-carbide liner, 
the alumina pebbles, and the high-temperature insulating 
materials might deteriorate under elevated-pressure 
conditions, and because of the cost of the containing 
pressure vessel, the operating pressure was limited to 600 
psia; it is practical now to-use higher pressures. 

To dispense with a refractory retaining baffle, the 
pebble bed was oriented with its axis vertical and the 
maximum streamwise pressure gradient was kept below 
the specific weight of the pebble material so they would 
be restrained by their own weight. 

The over-all cost of a heater, which varies almost as 
the cube of the diameter, and the fact that 2-ft-diam is 
a standard size for the silicon-carbide circle bricks which 
comprise the retaining liner, determined that dimension. 
Fairly large design factors can be utilized in setting the 
length, and an over-all bed length of 6 ft was selected. 

Approximately 5 ft on the upper end of the bed is con- 
sidered to be at a maximum temperature and therefore 
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AIR HEATER for 3000 R 600 psia 


fully effective for heat-transfer purposes. About 1 ft at 
the bottom is considered to be a transition length which 
serves two main purposes—insulating the steel structure 
supporting the bed and minimizing the effects of thermal 
shock on the upper part of the bed by gradually heating 
the cold incoming air. 


General Configurations 

The 12 Globars are arranged around the periphery of the 
bed at 9-in. intervals in order to insure maximum lateral 
uniformity of temperature in the bed in the fully heat- 
soaked condition. Space is provided around the Globars 
so that radiation is the primary heat-transfer mecha- 
nism. The Globar chambers are maintained at the re- 
quired soaking temperature by an on-off temperature 
controller which senses the temperature in the chambers. 
Sufficient power is supplied to compensate for external 
heat losses and, simultaneously, to supply heat to the 
bed as fast as it can be absorbed. 

The effective heating length of the Globars coincides 
with the upper 5 ft of the pebble bed, which is to be kept 
at maximum temperature. The lower portion of the bed 
is insulated from the heating segment of the elements to 
provide the transition region. 

The extensions of the Globars protrude through more 
than 1 ft of insulation to end in the relatively cool ter- 
minal chambers whose temperature is maintained by the 
insulation and by external water sprays which cool the 
heads of the pressure vessel forming the outer walls of 
the terminal chambers. The Globars, which must not 
be restrained axially, rest on shelves in the lower terminal 
chamber. The terminal leads are brought out of the 
pressure vessel through packing fittings of the Conax 
type. 

The insulation, bed liner, and pebbles rest on support 
plates at the bottom of the heater. A central grate per- 
mits air to pass up through the pebble bed. 

To allow for the thermal expansion of the internal 
structure, part of the exhaust section is counterbalanced 
to relieve the part of the load which rests on the bed 
liner. A sliding seal between this section and the pres- 
sure closes off the terminal chamber and prevents cool air 
and particles of insulation from entering the exhaust 
flow. 

The entire heater is suspended from a movable car- 
riage by means of three spring mountings which allow for 
some expansion and alignment when connecting it to 
another system. The total weight of the heater is 
about 40,000 lb. 

Two alternative exhausts are provided—one vertical, 
the other horizontal. When one is in use, the other is 


blocked off. 


Operation 

During the heat-up period, the on-off controller is 
programmed to raise the temperature gradually to full 
operating condition over a period of about two wecks. 
Once the heater is raised to operating temperature it is 
idled in this condition and permitted to cool down only 
for maintenance. 

When operated in conjunction with a 1.5-in-diam ex- 
haust throat nozzle with 300 to 600-psia heater exhaust 
pressures (stagnation pressures for the throat) a cumula- 
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tive running time between 2 and 3 min can be achieved 
with less than a 10 per cent drop-off in exhaust tempera- 
ture (stagnation temperature at the throat). 

Air is supplied to the heater from a high-pressure, dry- 
air supply, through a 4in. line with 1.5-in. pressure- 
regulating valve from which a 2-in. relief valve is teed 
off. The valves are pneumatically operated. Manual 
control has been used satisfactorily to maintain the ex- 
haust pressure constant within +5 psi during the very 
start of a run and within +0.5 psi during the remainder 
of the run if required. The exhaust pressure can also be 
changed gradually during a run if this is desired. 

For a given series of runs either the vertical or hori- 
zontal exhaust is closed off. Before a run starts, the 
exhaust port to be used is kept shut to minimize the heat 
loss by free convection. To prepare for a run the intake 
valve is operated to pressurize the entire interior of the 
heater, including the parts outside the bed liner, at the 
rate of about 5 psi per sec. Pressurization proceeds until 
the desired exhaust pressure is reached. Tostartarun the 
appropriate exhaust valve is opened. Simultaneously 
the intake valve is operated to maintain the exhaust pres- 
sure constant. This pressure is sensed near the exhaust 
ports. To end a run the exhaust port is closed again. 
Succeeding runs can be made from the same pressurized 
condition or the heater can be depressurized gradually by 
means of the relief valve. 

During a run the required axial pressure drop is estab- 
lished in the pebble bed and exhaust channel, but since 
there is essentially no flow in the parts outside the bed 
liner, the initial pressure is maintained there. There- 
fore a compressive load is placed on the liner. This is 
desirable because of the nature of the structure and ma- 
terial of the liner. There is some inconsequential inward 
leakage through joints and pores in the liner. 

The heater has been operated consistently and success- 
fully at exhaust pressures up to 600 psia and at exhaust 
temperatures in the entire range up to 3000 R in all pres- 
sure ranges. In all these runs an exhaust nozzle with a 
1.5-in-diam throat was used. Thus, in the high-pressure 
range, mass-flow rates of 8.5 to 12.0 lb per sec have been 
achieved. A minimum running time of 15 sec was used, 
with some runs being extended for as long as 60 sec. A 
decrease in exhaust temperature was almost never noted 
during a run when only one was made in a day. When 
more than two runs at high flow rates were made during 
a single day, a drop of about 5 per cent in exhaust tem- 
perature was noted in the peak temperatures of separate 
successive runs. 

Although a certain amount of contamination has been 
noted in supersonic tests made from the heater, this does 
not appear to have had an appreciable influence on the re- 
sults. Extreme cleanliness has been achieved for special 
runs in the 2300-R range by means of graded screens of 
type-310 stainless steel. 

In principle, the mass-flow rate and total quantity of 
flow capable of being delivered with the present design 
can be increased considerably by increasing the dimen- 
sions of the pebble bed, although some secondary changes 
may be required. However, it is possible that applica- 
tions such as wind-tunnel operation, an “‘intermittent’’ 
heater of this kind, or a suitable combination of several 
units can be designed for applications usually con- 
sidered to require a ‘‘steady’’ supply. 

The delivered cost was about $38,000 and the electrical 
and other installation costs were about $10,000 addi- 
tional. 
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NSPECTING 
TAPER THREADS 


a fast and accurate device 


A new technique for inspecting taper 
threads was developed recently for application on the 
rotary-shouldered connections of tool joints used in drill] 
pipe for oil-well drilling. This technique also can be 
employed for inspecting taper threads for other applica- 
tions and for cntinibheat damned which can be considered 
as taper threads having a taper equal to zero. 

The final inspection of taper threads customarily is 
made with plug and ring gages, whose position on the 
product is affected by the cumulative effect of all thread- 
element errors. For accurate threads and good fits, these 
errors must be kept to a minimum. In production, the 
thread profile can be controlled easily and the usual in- 
spection instruments (such as optical comparators, 
thread-contour microscopes, thread-height gages, and 
similar devices) are generally satisfactory. Also, since 


' Principal Mechanical Engineer, Applied Mechanics Division 
Battelle Memorial Institute, Columbus, Ohto. 

2? Director of Engineering, American Iron and Machine Works Com- 

any, Subsidiary of American Machine and Foundry Company, Okla- 
City, Okla. 

Contributed by the Machine Design Division and presented at the 
Summer-Annual Meeting, Dallas, Texas, June 5-9, 1960, of THz AMeri- 
can Society OF Mecuanicat Enoinegrs. Paper No. 60-—SA-6. 
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Fig. 1 The basic scheme for obtaining recordings of external 
taper threads utilizes two styli. One follows the thread flanks of 
the thread to be inspected in the vicinity of the pitch line. The 
other contacts a surface of the lead-screw nut. Displacements 
are translated into proportional electrical output which are re- 
corded. 


threads produced with standard procedures have rather 
uniform profile throughout the entire thread, inspection 
of thread profile in a single location in most cases is 
sufficient. On the other hand, the existing methods for 
inspection of the other thread elements (lead, taper, 
roundness) and of the over-all geometric shape of the 
threads are rather cumbersome. Most of these methods 
measure one thread element at a time and usually in a 
single plane only. For determining the dimensions of 
the entire thread, and for obtaining a picture of the over- 
all thread configuration, measurements in a number of 
planes have to be taken. 

The technique described provides a reasonably fast and 
accurate paws for simultaneous and continuous de- 
termination of all element errors, except on profiles, and 
of the over-all geometric shape of the threads. The 
thread profiles must be inspected separately. 


Basic Principles 

With the new technique, simultaneous and continuous 
measurements of the variations of thread pitch-cone 
radius and the lead are obtained against an accurate taper 
and an accurate lead, respectively. The variations are 
registered electrically and recorded on charts. 
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Fig. 2 Arrangements for recording the pitch-cone radius of in- 
ternal threads—A and C require the taper slide to be of opposite 
direction from that used for external threads, while B and D per- 
mit the same slide to be used for both external and internal 
threads. 
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Fig. 1 shows the scheme for inspecting external taper 
threads. The thread to be inspected is aligned concen- 
trically within a rotating drum. The turning axis of 
this drum is also the axis of an accurate cylindrical lead 
screw having the nominal lead of the thread to be in- 
spected. The drum and the lead screw are rotated to- 
gether. A carrier, holding two axially sliding ball- 
point styli, I and II, is mounted on an accurate taper slide 
made to the nominal taper of the thread to be inspected. 

The ball of stylus I engages the thread groove. The 
ball diameter is chosen so that the ball will contact the 
thread flanks in the vicinity of the pitch line. The ball 
of stylus II contacts a surface of the lead-screw nut. This 
nut is restricted from rotation, and the contact surface is 
made accurately perpendicular to the lead-screw axis. 
Both styli are spring loaded in the directions shown by 
arrows placed next to the spring symbols in Fig. 1. 
Attached to each stylus is the core of an electrical linear 
variable-differential transformed, LVDT. The coils of 
the LVDT units are mounted on the carrier with provision 
for adjustment. At a certain constant electrical input, 
an axial displacement of the LVDT core from its zero 
position results in an electrical output proportional to 
the displacement. 

As the thread, together with the lead screw, is rotated, 
stylus I follows the thread groove and moves the carrier 
along the taper slide. Any variation in the horizontal 
distance between the taper slide and the pitch-cone radius 
of the thread causes a relative motion ase stylus I 
and the carrier, and results in a change in the electrical 
output of LVDT-1. The vertical component of the car- 
rier movement is controlled by the lead of the thread 
being inspected. Stylus II follows the lead-screw nut, 
which is guided by an accurate lead. Similarly, any 
lead variation causes a relative motion in the vertical 
direction between stylus II and the carrier and results 


Fig. 3 Partial recordings of taper threads with nominal dimen- 
sions of 4.532-in. pitch diameter at 0.625-in. stand-off distance; 
3-in-per-ft taper; 0.200-in. lead; and with 30-deg profile half- 
angles. Aisthe location of the thread axis with respect to pitch- 
cone-radius recording; E the pitch-cone-radius error; Lthe lead 
recording—in the upward direction, a deviation of the recorded 
line to the left indicates positive lead error; N is the reference 
line representing the nominal pitch-cone radius; R the pitch- 
cone-radius recording; SD the location of the small-diameter 
end of the thread. Recording | is an external thread, chased, 
of relatively good quality, with slight localized irregularities in 
lead and in pitch-cone radius. Recording II is an internal 
thread, chased, with a positive over-all lead error larger than 
0.001 in. with high (about 0.003-in.) localized lead error caused by 
a dentin the lead cam of the machine tool, a positive taper error 
larger than 0.001 in., and slight irregularities in pitch-cone radius 
andinlead. Recording illisan external thread, cut witha sharp- 
ened hob, with slight over-all deviations but high local irregulari- 
ties within a regular pattern. Recording !Visan internal thread, 
cut with a dulled hob, with a positive taper deviation of about 
0.001 in., and small but frequent local irregularities. Recording 
Vis an external thread, chased, distorted during heat-treatment, 
with elliptical-pitch cone (maximum out-of-roundness is 0.004 
in. on radius); there is positive taper deviation at the small- 
diameter end, a slight positive over-all lead deviation, and there 
are some localized irregularities in lead and in pitch-cone radius. 
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in a change in the electrical output of LVDT-2. The 
relative motion in the horizontal direction between the 
ball of stylus II and the nut surface has no effect on this 
output. 

Connecting the two LVDT units through electrical 
amplifiers, AM in Fig. 1, with a two-channel recorder, 
R, provides continuous and simultaneous recordings of 
the two electrical outputs. These recordings are ra hi- 
cal representations of the deviations from nominal of the 
two thread elements—pitch-cone radius and lead. Data 
for the entire thread can be recorded on one chart. The 
scale of the recordings can be varied over a wide range by 
changing the amplification factor. Adjustments of the 
electrical system also permit small changes in the scales, 
so that a known displacement of a stylus may be repre- 
sented on the chart by a predetermined distance. The 
latter may be accomplished by moving the stylus a 
known distance (for example, with a micrometer screw) 
and adjusting the electrical system so that the movement 
of the cave pen coincides with a selected number of 
divisions on the chart paper. 

The chart of the recorder is driven from the common 
turning axis of the thread and the lead screw; each 
revolution of the thread gives the same length of re- 
cording on the chart. To facilitate analysis, a micro- 
switch, MS, is closed for a brief interval once every revo- 
lution by an actuator, AC, rotating with the axis. This 
causes a change in electrical output and results in a move- 
ment of the recorder pen, which leaves a revolution 
signal on the chart. 

Internal threads can be inspected in the same manner as 
external threads. Some examples of possible arrange- 
ments of the stylus for registering the pitch-cone-radius 
variations are shown in Fig. 2. Arrangements A and C 
require the taper slide to be of opposite direction to that 
used for external threads. Arrangements B and D permit 


Fig. 4 The swinging frame and carrier of the Tedar Machine in 
operating position for inspecting external (pin-end) threads. 
Since tool joints have a sufficient-diameter bore, the lead screw 
lis driven directly from the rotating drum 2 by a centrai drive 
shaft 3 inserted from above. The carrier 4 slides on a cylindri- 
cal slide 5 mounted accurately to the nominal taper of the 
threads to be inspected. This slide is attached to a swinging 
frame 6 and can be swung out of the way during loading, align- 
ing, or inspecting the shoulder and face surfaces. To minimize 
the spring pressures required for keeping the ball of the stylus 7 
engaged with the threads, the carrier is counterbalanced by 
weights 8. The thread-following stylus is provided with two 
springs 9 and a sleeve 10 with a Z-shaped groove permitting the 
spring-pressure direction to be reversed when changing from 
external tointernalthreads. The micrometer screw 1lis used for 
measuring the position of the stylus (with respect to the carrier) 
as required for determination of pitch-cone-radius errors. To 
minimize the effects of pressure between the micrometer screw 
and the end of the stylus on the measurements obtained, an 
electric circuit is provided between the micrometer and the car- 
rier. Atthe first contact between the micrometer and the stylus 
end, an electric light 12 comes on. Experience shows that the 
reproducibility of this system is within 0.000lin. The other two 
measurements required for determination of the pitch-cone- 
radius errors are obtained with standard measuring devices 
between surfaces provided on the carrier and on the swing- 
ing frame and the shoulder and face surfaces of the tool joints. 
The second set of measurements required is obtained on plug 
and ring gages mounted in adapters. These can be inspected 
and measured in the same manner as the tool joints. The sty- 
lus 13 for recording the variations of lead is mounted at the top 
of the carrier. The shoulder and face surfaces of the tool joints 
are inspected with an auxiliary stylus unit 14, whichis swung out 
of the way when notin use 
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use of the same slide for both external and internal 
threads and also the same carrier if a removable attach- 
ment is provided for inspection of the internal threads. 


Thread Recordings 

Fig. 3 shows portions of actual thread recordings ob- 
tained with the thread-inspection machine to be de- 
scribed. For a perfect thread at a perfect alignment 
within the rotating drum, the two recorded lines should 
be straight and parallel to the direction of the chart. 
Any departures of the recorded lines from the chart di- 
rection indicate pitch-cone-radius and lead deviations 
from nominal. From these recordings, if analyzed along 
the entire thread, the geometry of ie thread can be de- 
termined. This includes taper angle, taper straightness, 
roundness of the pitch cone, thread-lead variations, and 
local irregularities of the threads. The magnitudes of 
the variations can be obtained directly from the re- 
cordings. 

Threads should be aligned withia the rotating drum as 
accurately as possible. Regardless of the accuracy ob- 
tained, any misalignment of threads within the drum, if 
present, can be readily recognized from recordings. Mis- 
alignment generally produces waves resembling sine 
waves with gradually changing amplitudes and period 
lengths approximately equal to the distance between the 
revolutioa signals. Analysis of such recordings is more 
complicated and, in some instances, less jenn. 

Pitch-Cone-Radius Errors. The pitch-cone-radius record- 
ings, by themselves, indicate the variations but not 
the absolute values of the pitch-cone radii or their errors. 
Both can be found if the process of obtaining recordings is 
interrupted (at any convenient time) and accurate meas- 
urements are taken of the positions of the carrier and of 
the stylus I, and of the distance between an accurate sur- 
face of the carrier and the thread shoulder or face surface 
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or any other axially determined locations. From this 
set of measurements, from a set of similar measurements 
obtained on a measuring fixture or on an accurate thread 
(for example, such as a gage thread), and from the di- 
mensional constants of the equipment, the pitch-cone 
radius or its error at the measuring point can be computed 
easily. This enables a reference line, see Fig. 3, on the 
recording to be established, and from this reference line 
the other pitch-cone radii or their errors can be deter- 
mined along the entire recording of the thread. 

Inspection of Related Surfaces. As can be seen in Fig. 1, 
addition styli in combination with LVDT units can be 
employed to obtain recordings of shoulder or face sur- 
faces and of any cylindrical surfaces related to the 
threads. These recordings should be obtained at the 
same alignment as the thread recordings. Obviously, 
only one revolution of the threaded part is required to 
obtain a complete recording. Such of 
shoulder and face surfaces permit determination of the 
flatness of these surfaces and their squareness to the 
thread axis. Recordings of cylindrical surfaces permit 
determination of roundness and of alignment between the 
cylindrical surfaces and the threads. 


Application to Tool Joints 

The first ‘“Tedar Machine,’’* constructed on the princi- 
ples described, inspects both external (pin-end) and in- 
ternal (box-end) taper threads of tool joints (4'/2-in- 
diam size, full hole). The upper portion of the machine 
is shown during inspection of a pin-end thread in Fig. 4. 

Since the cylindrical surfaces of tool joints are generally 
not accurate enough to be used as reference surfaces for 
aligning the threads within the rotating drum, accurate 
aligning rings are employed. The commonly used proc- 
esses for producing tool-joint threads employ “‘topping”’ 
cutting tools. On such threads, the distance between 
the thread crests and the pitch-cone radii remains rather 
constant throughout the threads and, therefore, the crest 
surfaces can be utilized for aligning purposes. The two- 
ring combinations shown in Fig. 5 have proved to be 
satisfactory. The aligning is accomplished with stand- 
ard 0.0001-in-precision dial indicators. 

The accuracies obtainable with the first Tedar Ma- 
chine, if the tool-joint thread alignment within the ro- 
tating drum is held within 0.0001 in., are shown in Table 


Table 1 Accuracies Obtainable, In. 


On local thread variations and irregularities.................. 0.00005 
On lead (over the entire recording)... 0.0004 
On taper (over the entire recording). 0.0004 
On squareness and flatness of the shoulder and face sur- 


Accuracies obtained on the various thread elements are 
about 10 per cent of the permissible tolerances in these 
elements. The accuracy is higher for the variations of 
the threads, indicating how much a thread departs from 
a uniform geometric shape (roundness and straightness of 
the pitch cone, local irregularities in pitch-cone radius 
and lead, and so forth). The effects of possible flank- 
angle errors on the recordings are small for the thread 
size investigated. It can be shown that, for a '/2-deg 
flank-angle error on each flank, the error of pitch-cone- 
radius recording does not exceed 0.00016 in. and that of 
the lead recording is below 0.00009 in. Since the flank- 


8 Abbreviation of “Thread-Error Detecting and Recording Machine."’ 
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Fig. 5 Accurate aligning rings are employed as reference 
surfaces for aligning threads within the rotating drum. 
Since the distance between the thread crests and the 
pitch-cone radii remains relatively constant, the crests 
can be used for aligning purposes. The two-ring com- 
binations have proved satisfactory. Standard 0.0001- 
in-precision dial indicators are used. 


angle errors are generally rather uniform throughout the 
thread, these errors have little effect on the shape of the 
recordings. They would introduce small errors only in 
the measurements for determination of the pitch-cone- 
radius error. 


Conclusions 

The new technique provides a reasonably fast and ac- 
curate method for the inspection of taper (and cylin- 
drical) threads. Its peculiarity of registering the pitch- 
cone radii rather than the pitch-cone diameters measured 
by the usual methods describes the geometry of the entire 
thread more precisely. On an actual thread, two pitch- 
cone radii at the same axial location can be different from 
each other because of thread irregu!arities. 

In thread production, the determination of the pitch- 
cone-radius errors from measurements obtained on the 
Tedar Machine may not be required. The thread re- 
cordings provide complete information of the over-all 
geometry of the threads. If the geometric errors and the 
profile errors of the threads are small, gaging and in- 
specting the pitch diameter with pet Be plug and ring 
gages may be entirely satisfactory. Since threads pro- 
duced by the same machine tool with the same cutter and 
the same setting are rather alike, it may be sufficient to 
obtain recordings of one or two threads at the beginning 
of the production run. Anything wrong with the ma- 
chine tools or with their adjustments and settings would 
show up on the recordings, permitting corrective meas- 
ures to be undertaken. 

Based on the principles presented, various designs and 
sizes of thread-inspection machines can be developed to 
suit particular needs. Depending on the requirements, 
size of threads, or other conditioas, higher accuracies 
can be obtained than those mentioned for the first Tedar 
Machine. In principle, high-precision machines could 
also be constructed for conclusive inspection of plug and 


ring gages. 
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HEAT TRANSFER 


By E. R. G. Eckert,’ Mem. ASME, J. P. Hartnett,! Mem. ASME, 
T. F. Irvine, Jr.,? and E. M. Sparrow,' Assoc. Mem. ASME 


“Explosive’ has been the word for past progress in heat transfer. 


research the steady advance. 


A review of the literature in the field of 
heat transfer published during 1959 leaves the reader 
with the impression that the explosive progress in cer- 
tain areas which had occurred in previous years as a 
response to new engineering developments has been 
replaced by a normal research effort more equally distrib- 
uted over the different modes of heat transfer. The 
results have been reported at conferences devoted entirely 
to heat transfer, like the National Heat Transfer Con- 
ference at Storrs, Conn., in August, 1959, or at special 
sessions of meetings dealing with related fields, see 
Table 1. The heat-transfer papers presented at the 
First International Congress of the Aeronautical Sciences 
held at Madrid in September, 1958, for instance, are 
available in book form under the title ‘“Vistas in Astro- 
nautics."" An important step in the consolidation of 
heat transfer as a distinctive field of physical sciences 
has been taken with the appearance of a new Journal of 
Heat Transfer, published by The American Society of 
Mechanical Engineers. 

A number of well-established textbooks have been 
pte in new editions, and much stimulation can 
¢ obtained from Russian textbooks which are now more 
easily available, Table 1. 
The selection of specific research topics has been 
influenced largely by the needs of a modern and advanced 
technology, especially in the area of space flight. Heat 
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Now we are back to normal 


Here is a guide to the year's significant books and papers 


transfer in gases at low densities has found increased 
attention and, as a consequence, these papers have been 
discussed in a special section. The re-entry problem of 
space vehicles kept the interest in the mass-transfer 
cooling methods awake and melting and subliming 
systems have been studied as well as the influence of 
finite chemical reaction rates within the hot boundary 
layers surrounding the re-entering vehicles. The ab- 
sence of gravitational forces in space flight created 
experimental studies on gravity-free boiling and conden- 
sation, as well as an analysis of condensation on rotating 
surfaces proposed to avoid the difficulties with con- 
ventional systems. The high temperatures encountered 
made investigations on the radiation properties of gases 
at high temperatures and on radiative heat exchange 
in transparent media imperative and the extremely low 
temperatures under which other components operate 
opened a new area for research. It is remarkable that 
heat transfer could be investigated experimentally in 
channel flow at average wall temperatures as high as 
4500 F. The interest in noncircular ducts as an element 
for heat exchangers is still very strong. 

Conmansiiaaine few papers presented new exact bound- 
ary-layer solutions. The interest has obviously shifted 
to a consideration of chemical reactions as well as of 
magnetic or electric fields on boundary-layer heat trans- 
fer. Such studies have also been extended to free- 
convection flow. Generally, free convection as well 
as combined free and forced convection have found con- 
siderable attention, probably in response to new design 
trends in nuclear power plants. 

Unsteady heat sated and the thermal-radiation 
processes in the atmosphere are treated in a number of 
Papers. 

From a mathematical viewpoint, recent analyses are 
characterized by the fact that they deal often with 
strong nonlinearities either in the defining equations or 
in the boundary conditions. 
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Several investigations of analytical techniques for 
the solution of unsteady-state heat-conduction problems 
may be looked upon, in a broader sense, as contributions 
to the area of boundary-value problems of mathematical 
physics. In one of these papers [1A] Lagrangian meth- 
ods are utilized and the temperature is replaced by the 
heat content as the dependent variable. The approach 
is illustrated by obtaining a solution to the heating of 
a composite slab with convective and variable-tempera- 
ture boundary conditions. Companion papers [19A, 
20A] involve a mathematical reformulation of the heat- 
conduction problem, thus allowing a wider class of 
functions than usual to satisfy the equations. 

Extended surfaces, or fins, continue to be of interest. 
Simple fin-design procedures with particular application 
to the problem of cooling semiconductor devices are 
given in [5A]. Computer solutions for the two-dimen- 
sional flow of heat in annular fins [10A] allow the specifi- 
cation of the error involved when one-dimensional solu- 
tions are used. A particularly interesting contribution 
[6A] presents a rigorous proof of E. Schmidt's proposal 
that the fin of optimum shape is the one with a linear 
temperature variation from the root to the up, and also 
investigates the loss of fin performance if the shape varies 
slightly from the optimum. 

Cylindrical geometries under various conditions have 
been further investigated, such as the steady-state tem- 
perature distribution in a hollow n-layered circular 
cylinder [24A] where the boundary temperatures vary 
in both the tangential and longitudinal direction. For 
a single-layer hollow cylinder, the steady-state tempera- 
ture Feld has been calculated when both the thermal con- 
ductivity and volume heat source are temperature-de- 
pendent [13A]. Error criteria are given to evaluate the 
approximation involved when constant-property and 
constant-heat-source solutions are used. An unsteady- 
state solution [16A] for an infinite cylinder, the surface 
of which is subject to a thermal flux which decreases 
linearly with time, permits the calculation of tempera- 
tures reached in linings and drums of brakes under uni- 
form deceleration. An extension of this study [17A] 
has been made for composite slabs under the same bound- 
ary conditions. The time-temperature history of an infi- 
nite-solid cylinder has been determined when heat is trans- 
ferred to it in a manner resembling high-speed flight 
[4A]. The cylinder axis is normal to the Tnasal of 
flight and the cylinder is rotating about this axis. 

Additional studies have appeared on transient heat- 
conduction problems involving melting or freezing. 
Previous solutions are briefly reviewed in [15A] and 


In recent studies of steady heat transfer in circular 
tubes, primary consideration has been given to turbulent 
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Channel Flow 


two numerical methods are presented. An exact 
solution is given [8A] where the rate of movement of 
the boundary is inversely proportional to the square 
root of the time and the original temperature of the 
region is constant. 

The convergence of relaxation solutions in unsteady- 
state conduction is discussed from a physical viewpoint 
in [(21A]. Convergence criteria are related to the 
theorem of Prigogine on the minimum production of 
entropy. A comprehensive investigation of the effective 
thermal conductivity of powders has been reported 
{12A]. The experimental results in the temperature 
range from 100 to 1000 C can be explained by assuming 
that the effective conductivity is composed of a gas 
solid conductivity and an equivalent radiation conduc- 
tivity. 

Several investigations relating to specific technical 
applications have appeared. A digital-computer solu- 
tion [3A] of the transient temperature italien in a 
porous solid has been utilized in the design of matrix- 
type rotary gas-turbine regenerators. An unsteady-state 
solution [26A] has been applied to determine the tem- 
perature distributions and thermal stresses which occur 
in the carbonization of briquets. 

A number of extensions or improvements of classical 
transient-conduction solutions have appeared: Com- 
posite infinite slabs (23A]; two-component, semi-infinite 
slabs subject to aerodynamic heating at one boundary 
[22A]; elliptical cylinders of varying eccentricities 
{11A]; cylinders, spheres, and cubes me. Re a variety of 
boundary conditions of technical importance [9A]; 
and approximate three-dimensional solutions in shells 
of revolution [2A]. 

Unsteady conduction problems for which the boundary 
heat fluxes depend in a nonlinear way on the bound- 
ary temperatures are mathematically investigated in [7A]. 
Another study [25A] investigates the unsteady tempera- 
ture field in a wall which is adjacent to a well-stirred 
fluid with a finite heat capacity where one side of the 
wall is at constant temperature and there is a convective 
exchange of heat with the fluid on the other side. 

Charts are presented [14A] for determining the tem- 
perature at a point in a semi-infinite solid when the 
surface temperature or heat flux varies in an arbitrary 
manner with time. The solution to the inverse problem 
is also outlined. 

A method of experimentally determining three- 
dimensional transient heat flows in solids [18A] utilizes 
a continuous resistance medium but has discrete capaci- 
tances. 


flows. In the theory of the thermal entrance region, 
continued use has been made of the eigenvalue-eigenfunc- 
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tion approach. Two problems, one dealing with 
variable wall temperature [18B] and the other with in- 
ternal heat generation [11B], have been analyzed in a 
formal manner, but without numerical results. An 
approximate procedure for calculating higher eigenvalues 
and eigenfunctions has been proposed [2B]. Measure- 
ments have been made of heat transfer and friction for 
helium (gas) flowing in an electrically heated tube with 
average wall temperatures ranging up to 4533 R [27B]. 
In the turbulent regime, local Nusselt numbers were 
correlated using fluid properties evaluated at the film 
temperature, while average Nusselt numbers were corre- 
lated using properties evaluated at the surface tempera- 
ture. Using new experimental results for viscous liquids 
(some of which fell below Reynolds number 10,000) 
in conjunction with older data, a new correlation for 
turbulent heat transfer in tubes has been proposed [7B] 
for the Prandtl-number range from 0.5 to 600. A study 
of recovery factors in tubes Eocconl primarily at turbulent 
flows has been carried out experimentally and analyti- 
cally [5B]. In subsonic flow measurements with air 
extending to a Reynolds number of 650,000, the recovery 
factor was found to lie between 0.85 and 0.9. The 
effect of variable properties was investigated experi- 
mentally in oils [17B], and a correlation including the 
tube length-diameter ratio as well as property effects 
is given. 

Considerable attention has been directed to steady 
heat transfer in noncircular ducts. The calculus of varia- 
tions has been used to compute fully developed laminar 
heat transfer [25B] for various examples of rectangular 
and circular-sector cross section. A strong effect of the 
circumferential thermal boundary conditions on heat- 
transfer performance is shown. New solutions for fully 
developed laminar heat transfer use the classical method 
of trigonometric series [9B]; one of the interesting cases 
considered was the flow between heated parallel plates 
separated by unheated ribs. In a fundamental study 
[14B], the conditions and limitations under which 
fully developed laminar flow in a parallel-plate channel 
is possible are discussed, including those associated with 
heat transfer. ‘An analysis has been made of the effect 
of an arbitrary temperature-viscosity relation on the 
Couette flow of a laminar, heat-dissipating liquid [19B]. 
The problem of the simultaneous Ba ment of the 
laminar velocity and temperature distributions in a 
parallel-plate channel has been treated in two papers— 
consideration is given to compressible gas flow under 
conditions of a uniform wall temperature or an adiabatic 
wall in [24B]; while in [22B], solutions are given 
for the uniform-heat-flux boundary condition for Prandtl 


Boundary-Layer Solutions. Several contributions have 
been made on fundamental problems in steady-state 
laminar-boundary-layer heat transfer. In a study of the 
effect of a nonisothermal free stream on the heat transfer 
from a flat plate [43C], low-Prandtl-number fluids are 
shown to be affected much more by nonuniformities in 
free-stream temperature than high-Prandtl-number fluids. 
A set of exact solutions for low-Prandtl-number bound- 
ary-layer flow over a flat plate with uniform wall tem- 


MECHANICAL ENGINEERING 


Boundary Layer Flow 


numbers from 0.01 to 50. Turbulent heat transfer 
in noncircular ducts has been analyzed for passages 
of equilateral-triangular and square cross section [4B] 
by applying universal velocity and temperature profiles 
which had been previously used in circular-tube analysis. 
For the parallel-plate channel, the fully ee heat- 
transfer condition has been solved for two boundary 
conditions [1B], for a Prandtl number of 7, and a tur- 
bulent Prandtl number of 0.7. 

Experimental studies of heat transfer in noncircular 
ducts has also been carried out. Turbulent-heat-transfer 
coefficients for water flowing in a flat electrically heated 
rectangular duct (aspect ratio 25) have been — 
[13B]. The Nusselt numbers for nonboiling conditions 
fell from 30 to 45 per cent below the Sieder-Tate equation. 
The effect of discrete roughness on friction 
and heat transfer in a rectangular duct having small 
dimensions (equivalent diameter = 0.035 in., aspect 
ratio ~ 5) has been investigated paar [12B]. 
Measurements of the temperature and velocity field [6B] 
for a specific duct geometry which bends the flow by 90 
deg and accelerates it to twice its initial average velocity 
demonstrated considerable rearrangement the tem- 
perature field due to the secondary flow. 

Problems involving unsteady heat transfer in passages 
have also been investigated. For a fully developed, 
steady laminar flow, analysis has been made of the 
transient thermal response in the thermal entrance region 
of a circular tube [26B] or a parallel plate channel (23B]. 
The basic solutions for step-changes in wall temperature 
or wall heat flux are generalized to apply to arbitrary 
time-variations by a superposition integral. The tran- 
sient thermal response for a slug flow for these two geome- 
tries and boundary conditions has also been found [21B]. 
An empirical method has been devised [16B] for correlat- 
ing the effects on heat transfer of a resonating sound field 
superposed on turbulent gas flow in tubes. Heat transfer 
to liquids in intermittent flow is also discussed [3B]. 

In the rapidly developing area of magnetohydrody- 
namics, two papers [20B, 8B have appeared relating to 
channel flow. 

The analogy between turbulent heat and momentum 
transfer is extended to include non-Newtonian fluid sys- 
tems [15B]. The theory is compared to experiments on 
turbulent flow of slurries and polymer solutions and an 
average deviation of 17.6 per cent is found. 

In a study of the vortex tube [10B], measurements were 
made of the velocity, temperature, and pressure distribu- 
tions in a 3-in-diam circular tube. An explanation of 
the phenomena is advanced and the effects of secondary 
flow and turbulence are discussed. 


rature or uniform wall heat flux has been tabulated 
44C]; and corresponding temperature profiles presented. 
In the compressible laminar boundary layer at the 
stagnation line of a yawed cylinder [31C], heat transfer 
was found to decrease with increasing yaw angle, but 
in a manner which depends strongly on the Mach num- 
ber. In further study of incompressible-boundary-layer 
flows with free-stream-velocity and wall-temperature 
distributions expressed as sums of powers of the distance 


AUGUST 1960/49 


3 4 
= 
; 
& 
px 
5 


HEAT 


TRANSFER 


from the leading edge or stagnation point, a formally 
exact solution in the form of a series has been constructed 
by Fréssling [15C]. The extension of Gértler’s series 
method to this problem has received additional attention 
[19C, 49C]. For heat transfer in longitudinal flow along 
a circular cylinder, a Karman-Pohlhausen-type analysis 
has been made [6C] to bridge the gap between previous 
solutions near the leading edge and far downstream. 

For unsteady laminar-boundary-layer heat transfer, 
an exact solution has been reported for the heat-transfer 
response at the stagnation point to a free-stream velocity 
which varies inversely as a linear function of time (sic). 
Using parameters from this solution, an approximate 
calculation method is proposed for arbitrary time-varia- 
tions in free-stream ae [51C] and arbitrary surface 
configuration [50C]. An analysis has also been made for 
unsteady stagnation-point heat transfer [42C] when the 
wall temperature varies and the flow is steady. 

Calculation procedures motivated by applications to 
high-speed flows with streamwise pressure gradients have 
been devised for finding the heat transfer to both laminar 
{3C] and turbulent [10C] boundary layers. An approxi- 
mate method for computing supersonic laminar heat 
transfer on a cone at large angle of attack has also been 
proposed [7C]. 

Two problems having to do with shock-boundary- 
layer interaction have been studied analytically—one 
dealing with the interaction of a normal shock with a 
thermal boundary layer [1C], the other with the problem 
of the shock-induced, unsteady, compressible boundary 
layer on a flat plate [28C]. 

Dissociation and Chemical Reactions. Boundary layers on 
the surface of re-entering missiles or satellites are heated 
to such an extent by internal friction that the air is 
partially dissociated or even ionized to a degree depend- 
ing more or less on the catalytic efficiency of the surface. 
Recent analytical studies determined heat transfer in the 
ee cro aa of the stagnation point of a blunt body 
and its dependence on the catalytic efficiency of the sur- 
face [18C, 35C, 39C]. A very elementary calculation 
results in a good relation for heat transfer with dissocia- 
tion and for various catalytic efficiencies [34C]. Meas- 
urements of heat transfer near the stagnation point in 
hypersonic flow of a partially ionized gas [37C] were 
made in a shock tube with argon. It is assumed that 
underestimation of the heat-transfer coefficient in an 
ionized gas in available analytical results is caused by 
lack of knowledge of the transport properties. Laminar- 
heat-transfer coefficients around blunt bodies of arbitrary 
shape can be calculated by approximate methods [14C, 
27C, 46C]. Measurements on slender objects simulating 
flight speeds to 20,000 fps and Reynolds numbers of 25 
X 10° verified the constant-property relations for a 
turbulent boundary layer used together with the refer- 
ence-enthalpy method [36C]. Integral momentum and 


energy equations were used to estimate turbulent heat 
transfer at the sonic point of a blunt-nosed body [41C]. 
Magnetohydrodynamics. The determination of flow and 
heat transfer of an electrically conducting fluid under 
the influence of a magnetic field has found considerable 
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attention. All of the papers are of an analytical nature 
because of the great difficulties connected with experi- 
mental investigations. Existing magnetohydrodynamic 
boundary-layer solutions were summarized and evaluated 
[20C] and brought into a form which shows the analogy 
to flow under the influence of gravitational and centrifu- 
gal forces. A magnetic field changes the flow in the 
neighborhood of a stagnation point mainly in the invis- 
cid region outside the boundary layer [29C, 30C]. An 
estimate for a flat-plate boundary layer of air at a flight 
Mach number 25 indicates that it is not practicable to 
reduce heat transfer by a magnetic field unless the electric 
conductivity of the air can be artificially increased. 
Specific flow situations studied on a flat plate comprise: 
An oscillating infinite plate [25C], an infinite plate 
suddenly set in motion [36C], and a steady boundary 
layer on flat plate [36C]. The last study includes the 
situation where the electric conductivity of the fluid 
varies throughout the boundary layer. An analysis of 
hypersonic Couette flow for Mach 10 to 30 indicates 
that a weak magnetic field can produce large increases in 
total drag; large reductions in skin friction, however, 
have little effect on heat transfer [4C]. A study of the 
flow of an electrically conducting fluid through a rectan- 
gular duct considers finite and infinite conductivity 
of the duct walls [9C]. Particular solutions of magneto- 
hydrodynamic flow can be superposed under certain 
conditions [26C]. Two Russian papers [16C, 17C] ana- 
lyze two-dimensional problems in magnetohydrody- 
namics and study the influence of a finite conductivity. 

Experimental Investigations. The interest in blunt shapes 
for missiles and satellites caused a number of experimental 
investigations in which heat transfer has been measured 
(SC, 11C]. The arc-heated plasma jet has become a use- 
ful tool to measure heat transfer to objects for very high 
stagnation enthalpies (8800 Btu per Ib) and stagnation 
temperatures (12,000 F) [21C]. Measured heat-transfer 
coefficients near the stagnation point of a blunt object 
agree well with theory. The influence of an angle of 
attack has been studied [38C, 52C] on a blunt-nosed cone, 
a cone-cylinder, and a parabolic-nosed cylinder. Heat 
transfer on the cone was found to agree within 30 per 
cent with analytical predictions on the windward 
generatrix. On the cylindrical part, the heat transfer 
was from two to three times larger on the leeward side 
than on the windward side at an angle of 3 deg, and 
'/, the value on the windward side at an angle of 18 deg. 
In a study on boundary-layer transition (2C], local tem- 
perature-recovery factors have been reported on hemi- 
spheres with various surface roughnesses at Mach 2.5 
to 3.5. 

Measurements on turbulent boundary layers, covering 
the surface of slender bodies in free flight or in a shock 
tube, verified generally the validity of constant-property 
relations when the heat-transfer coefficients were based 
on enthalpies [24C, 40C]. A group of experiments 
studied the influence of a local variation of the surface 
temperature on heat transfer. Stepwise changes in the 
wall temperature [12C, 13C, 22C, 32C] and arbitrary 
changes [32C] have been considered. For a stepwise 
change, the experiments generally gave heat-transfer 
coefficients between the values predicted by Seban and 
Rubesin. The spread of the temperature boundary 
layer into the flow boundary layer for a stepwise change 
in wall temperature was investigated in detail [22C]. 
Free-stream turbulence [45C] as well as local roughnesses 
[8C, 48C] generally increase heat transfer. 
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Analytical methods have recently been developed by 
which local or average heat transfer can be predicted in 
laminar separated flow. The model for such a calcula- 
tion [2D] separates the flow into a recirculation region 
separated by a streamline from the outward flow. Inte- 
grated momentum and energy equations are solved with 
assumed reasonable shapes 4 the velocity and tempera- 
ture profiles. Turbulent-heat-transfer rates have been 
measured on the blunt base of a hemisphere-cylinder 
in a shock tube at shock Mach numbers between 3.25 
and §.1 [5D]. Measured heat-transfer coefficients at 
the center of the base were approximately equal to those 
on the cylinder surface just ahead of the base. Toward 
the rim, the base heat-transfer coefficients decreased to 
'/,-"/3 of the value at the center which is explainable 
by the recirculation of the fluid in the separated region. 
Pressure drop and heat transfer have also been measured 
for turbulent flow through a tube with different turbu- 
lence promoters (orifices, disks, propeller-shaped baffles, 
helically twisted metal sheets, and different packing 
materials) at Reynolds numbers from 500 to 80,000 
[3D]. The results presented as friction factors and 
Stanton numbers are very similar to the results obtained 
in rough tubes by Nunner. Extensive heat-transfer and 
friction measurements for air flow through finned and 


Transition to Turbulence. Research on the detailed nature 
of transition to turbulence promises better understanding 
in the near future and should be very fruitful in heat- 
transfer research. The idea that turbulence appears at 
first in local bursts, introduced by H. Emmons, has 
found verification in schlieren photos of slender bodies 
in free flight with supersonic velocities [7E], Fig. 1. 
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Fig. la Turbulent bursts on a slender ogive cylinder in free flight at a Mach number of 3.6 and 
unit Reynoids number of 3.6 million per in. (Ref. 7E). 


unfinned tube banks have teen reported at Reynolds 
numbers from 2000 to 35,000 [6D], at tube-wall] tempera- 
tures from 600 to 1400 F, and at 530 F air-inlet tem- 
perature. The heat-transfer results for the unfinned tubes 
agreed well with measurements at smal] temperature 
differences when the an yey in the dimensionless 
— were evaluated at film temperature. The 
ensity in the friction coefficient had to be evaluated at 
bulk temperature. Heat-transfer measurements from 
a single cylinder at Mach numbers 0.05 to 0.8, Reynolds 
numbers 1 to 75, and Knudsen numbers 0.009 to 0.77 
[1D] are mainly applicable to hot-wire anemometry. 
Heat transfer in unsteady free convection was studied on 
a horizontal platinum wire with 0.05-mm diam immersed 
in various liquids and heated by an alternating current 
[4D]. Local-heat-transfer coefficients along the radius 
of a circular disk subjected to an air jet impinging in an 
axial direction have been measured [7D]. 

Heat and mass transfer from the wall to a fluid in a 
packed bed were measured separately [9D]. Colburn 
J-factors describing heat and mass transfer at the wall 
agreed closely. ee transfer between a fluidized bed 
and a horizontal tube can be presented by two relations, 
one for fine particles and a second for heavy particles. 
Both correlate the test data within 40 per cent [8D]. 


Similar National Bureau of Standards studies [9E] demon- 
strated that the instability waves which often start the 
transition — concentrate their energy unequally in 
spanwise direction as they increase in amplitude. In 
this way they introduce a three-dimensional feature 
into the flow and it is assumed that the turbulent spots 
develop from the areas of concentrated energy. The tend- 
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Fig. 1b Enlarged view of a turbulent burst 
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ency toward a three-dimensional vortex flow pattern 
is also demonstrated in the shear layers close to the wall 
within a turbulent boundary layer {10E]. 

Transition of the instability waves to three-dimen- 
sional flow has been studied analytically with con- 
siderable success by H. Gértler and his associates [SE]. 
The work was also extended [17E] and applied to low- 
density flow [8E]. Instability currents in a conducting 
fluid layer heated from below can be suppressed by an 
electric current in some instances; whereas for other 
modes, the electric field has no effect [18E]. Independent 
experimental investigations [4E, 14E] on the influence 
of isolated three-dimensional roughness on transition 
to turbulence determined that transition depends pri- 
marily on a critical Reynolds number which is based on 
roughness height and velocity plus viscosity at the top 
of the roughness element. 

Established Turbulence. Reynolds equations describing 
turbulent flow have the basic y es saeaneel that they 
contain more unknowns than equations. Broszko pro- 
posed, in 1951, to introduce the necessary number of 
auxiliary equations from a study of the averaging process 
which led to the turbulent-boundary-layer equations. 
W. Squire [15E] finds that some basic assumptions in 
Reynolds equations break down for certain flow regions 
and finds it necessary to subdivide the whole flow field 
into a turbulent core and a laminar sublayer. After a 
scrutiny of the boundary conditions necessary to match 
both flow regions, he proposes a procedure for solutions 
to specific problems. A simple equation for the Stanton 


In the study of steady, natural-convection heat trans- 
fer, considerable activity continues to be directed toward 
vertical and horizontal plates and cylinders. Both 
analytical and experimental investigations have been 
made for vertical cylinders of small diameter [10F]. 
Data from the experiments taken on a '/,-in. rod and a 
0.0l-in. wire were in good agreement with the predic- 
tions of a Karman-Pohlhausen-type analysis. The effect 
of a heat source in the boundary layer of a vertical plate 
or a horizontal cylinder has also been analyzed by the 
Karman-Pohlhausen method [21F]. For a given tem- 
perature difference, the heat-transfer coefficient is in- 
creased when the heat source is present. A set of exact 
boundary-layer solutions for the isothermal vertical 
‘see has been carried out and tabulated (28F] for the 
ow-Prandtl-number range (0.003 S Pr S 0.03). Over 
this span, the local Nusselt-number results could be 
closely represented by 


Nu = 0.565 (Gr Pr?)'”* 


Japanese investigations [4F, 5F, 12F, 31F] on several 
topics in the theory of the vertical flat plate include 
variable wall temperature and variable fluid properties. 
Certain aspects of this work have already appeared 
in the literature. Natural convection from horizontal 
plates has been studied both for the case of uniform sur- 
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number describing heat transfer in turbulent flow of 
fluids with high Prandtl numbers [11E] was derived from 
Reynolds 

The eddy diffusivity in turbulent flow through an 
annulus exhibits two peaks on both sides of the radius 
of maximum velocity [2E]. The ratio of eddy diffusivity 
for heat and momentum appears to vary considerably 
throughout the boundary layer for turbulent free-convec- 
tion flow. A calculation from correlated measured = 
files indicates a variation from 0 to 5.5 in the inner half 
of the boundary layer [3E]. Ultrasonic sound waves of 
400 kc increase the heat-transfer coefficients for flow of 
heated oil over a porcelain surface up to 20 per cent. 
The increase was less for flow of water and undetectable 
for flow of air [13E]. 

Energy Separation in Vortex Flow. A classical paper by 
Ackeret which explains the low temperature-recovery 
factors found by E. R. G. Eckert and W. Weise at the 
downstream side of cylinders in a transverse high-speed 
subsonic flow has been translated [1E]. Ackeret 
demonstrated that the periodic vortex shedding is re- 
sponsible for the described effect. Strong energy separa- 
tion in supersonic flow can be obtained by a resonance 
tube placed into the flow field with its open end in the 
upstream direction. Spark photos of the interior of the 
tube exhibit shocks moving back and forth and it is 
assumed that these shocks are responsible for the energy 
separation [6E]. Calculated circumferential-velocity 
profiles in a turbulent vortex flow [12E] indicate that 
the profile shape changes strongly with a Reynolds 
number based on the radial flow velocity at the outer 
vortex radius and on the turbulent diffusivity in addition 
to the kinematic viscosity. The temperature separation 
in such a flow was studied in a Russian publication 


[16E]. 


face temperature [29F] and uniform surface heat flux 
[16F]. Consideration has also been given to natural 
convection which is due to differences in composition 
rather than differences in temperature [14F]. Velocity 
distributions were measured by optical means by observ- 
ing the motion of suspended particles. A Karman- 
Pohlhausen analysis was used to provide velocity 
expressions in which certain unknown constants were 
evaluated from the experimental data. 

Interest in combined forced and free-convection flow 
and heat transfer has continued. A study of the similar 
boundary-layer solutions for such combined flows [26F] 
found that similar solutions are possible when the free- 
stream velocity and surface temperature vary, respectively, 
as x” and x’"™~'. Numerical solutions were found for 

ases, and from these, criteria were derived for purely 
ind. purely free, and mixed flows. The problem of 
combined forced and free convection on an isothermal 
vertical plate with a uniform free-stream flow, which 
does not yield a similar solution, has been analyzed both 
by a Karman-Pohlhausen technique [1F] and a series- 
expansion method [27F]. A flow-separation phenome- 
non may occur when the free convection opposes the 
forced flow [1F, 26F]. An analysis has been made of 
the effect of buoyancy forces on both steady and unsteady 
velocity distributions in the fluid adjacent to an infinite 
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an surface with suction [9F]. Aside from boundary- 
ayer studies, there has also been interest in combined 
forced and free convection in vertical tubes. An 
analysis made for fully developed laminar flow and heat 
transfer corresponding to the case of uniform wall heat 
flux {11F, 2F] dupliteres existing work. 

Visual study of both aiding and opposing flows, with 
water as working fluid, has provided insight into flow 
reversals and instabilities [11F]. Empirical formulas, 
based on measurements, are given [19F] for calculating 
the heat transfer where the free and forced convection 
are as. Acoustic vibrations have been shown 
experimentally to have little effect on the heat-transfer 
coefficient for combined forced and free-convection flow 
in a vertical tube with uniform wall temperature [15F] 
below a threshold sound level of 118 db; above 118 db, 
the sound appeared to destroy the free convection and 
became an important factor. 

The stability of fluid layers which are hotter (and less 
dense) below continues to attract attention. An experi- 
mental study [25F] to determine whether the criterion 
for instability of such layers would be affected by the 
rate at which heat was added from below found that, 
for mercury and silicone oil in thin horizontal layers 
having circular planforms (8-in-diam), the critical 
Rayleigh number for instability was 1700. Additional 
analytical work was done on the stability problem asso- 
ciated with the free-convection flow in vertical tubes or 
channels when a negative temperature gradient is main- 
tained in the upward direction [32F]. Russian articles 
relating to the stability problem have also appeared 
[23F, 7F]. Taylor instability is somewhat diferent. 
It considers the instability of a small disturbance im- 
posed on the interface separating two infinitely extended 
fluids when the system is undergoing a constant accelera- 
tion directed from the lighter to the heavier fluid. The 
initial conditions which can be used in a linearized treat- 


Heat transfer from a single rotating disk including 
the influence of a nonisothermal surface temperature has 
received attention. Noting that Reynolds analogy 
between skin friction and heat transfer should be valid 
for this geometry, experimental measurement of the 
torque is used to advance a prediction for turbulent 
heat transfer on an isothermal disk. In addition, an 
integral method is used to obtain approximate solutions 
for an arbitrary wall-temperature distribution for both 
laminar and turbulent flow under the assumption that 
the Prandtl number is unity [4G]. For turbulent flow, 
this same problem of a nonisothermal surface on a ro- 
tating disk received approximate treatment in [3G]. 
The results of experimental mass-transfer measurements 
with a single naphthalene disk rotating in still air 
are applicable by analogy to heat transfer. Agreement 
within 5 per cent of the predicted performance was found 
in the laminar regime, But turbulent results were some- 
what lower than predicted by the heat-transfer-momen- 
tum analogy [6G]. New laminar-boundary-layer solu- 
tions for heat transfer from a rotating disk cover the 
Prandtl-number range from 0.01 to 100; asymptotic 
expressions are given for fluids of very high or very low 
Prandtl numbers [8G]. 

A mathematical treatment of the unsteady flow field 
and heat transfer in the region between two parallel 
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ment of the problem have been defined [3F]. The genera- 
tion of a vortex street in a free-convection boundary 
layer has recently been discussed [6F]. 

There has been both analytical and experimental work 
on free convection in enclosed spaces. In experiments 
using mercury and water in a vertical cylindrical tube 
with uniform-wall heat flux, closed at the bottom and 
connected at the top to a large cooled reservoir [13F], 
the system was inherently quasisteady with the highest 
values of the time-averaged wall temperature at the 
bottom of the tube. Heat-transfer results for horizontal 
cylindrical liquid layers heated from below have also 
been obtained experimentally [8F]. A numerical method 
based on trigonometric series has been developed for 
laminar free convection in horizontal, oblique, and ver- 
tical gas layers [20F]. Free convection in a saturated 
porous medium has been studied [30F] using sand and 
water confined between coaxial vertical cylinders having 
different temperatures. 

In the area of unsteady heat transfer, the temperature 
response of a fine platinum wire cooled by free convection 
oak hed by an alternating current [18F] has been 
measured. In an analysis of the transient free convection 
in the fluid contained between concentric spheres [22F] 
the fluid is initially at rest and has a uniform temperature 
different from the bounding surfaces. 

Hydromagnetic effects in free convection have been 
studied in an inclined, closed, cylindrical tube filled 
with mercury [24F]. The direction of the uniform 
magnetic field was always normal to the tube axis, but 
there was freedom to apply the field at different circum- 
ferential positions. It was found that the presence of 
the magnetic field decreased the heat transfer. A ther- 
moclectric convection is described [17F] in which 
colder air is sucked into the electric field surrounding a 
hot electrified filament. 


infinite porous disks, revolving at different velocities 
which may be time-dependent, has been advanced; time- 
varying influx into the central region through the porous 
disk surfaces is also taken into account (9G. 

The torque required to rotate a single disk completely 
enclosed in a casing and with the sides of the casing 
open has been investigated [2G] and should be of value in 
estimating the heat transfer in such flow situations. 

Heat transfer from a horizontal cylinder rotating in 
oil with Prandtl numbers ranging from 130 to 660 has 
been reported allowing a comparison with existing data 
for air [7G]. The results include free convection with 
the cylinder stationary and it is reported that the in- 
fluence of rotation on this free-convection performance is 
a function of both the Reynolds and Prandtl numbers. 
For turbulent flow the momentum analogy does not yield 
a good prediction for oil; however, a satisfactory correla- 
tion is achieved using a representation advanced earlier 
by Eisenberg for extremely high Prandtl-number fluids 
[7G]. 

Experimental heat-transfer data are reported for con- 
centric rotating cylinders with enclosed air as the work- 
ing fluid. At low rotational velocities the heat transfer 
is primarily due to conduction, but at higher velocities, 
vortex flow occurs and increases the heat transfer; an 
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[15H] and hydrogen [14H] in an axisymmetric 
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analogy solution for this system is also included and is 
in fair agreement with experiment [1G]. 


The laminar-boundary-layer solutions of Brown and 
Donoughe for the injection of air into a laminar boundary 
layer on a wedge-shaped body with an Euler number of 
'/s and Prandtl number of 0.7 have been extended to cover 
a wide range of wall-to-free-stream temperature ratios 
and transpiration rates. These solutions are applicable 
to the stagnation region of axisymmetrical bodies by 
means of the Mangler transformation [17H]. Solutions 
for transpiration-cooled cones, with constant-property 
adiabatic wall for two different distributions of the in- 
jection velocity (i.¢., x or 1/+/x), are restricted to unity 
Prandtl number and also include the case of suction 
(11H]. 

That lighter gases are much more effective than air as 
mass-transfer coolants is demonstrated in laminar- 
boundary-layer solutions for the injection of helium 


tion-point flow. Mass transfer into a laminar boundary 
layer on a flat plate is treated by a perturbation method 
[19H] or, alternatively, an integral method [20H]. 

For air injection into a hypersonic laminar boundary 
layer at high altitudes, the heating rate at the surface is a 
function of the catalytic efficiency of the surface; con- 
sidering the boundary layer to be chemically ‘‘frozen,”’ 
predictions are advanced for finite catalytic activity 
[4H]. It is quite possible that a mass-transfer coolant 
gas may react at the high energy level present in hyper- 
sonic flow. The extent of such combustion has been 
treated [25H, 27H], revealing that mass-transfer cooling 
is still very effective and the major result of such com- 
bustion is a slight increase in the amount of coolant re- 
quired. Some insight into the influence of an unsteady 
free-stream velocity and a time-variable injection velocity 
has been obtained with an integral solution neglecting 
the variations with the distance along the plate [31H]. 
A rather detailed general study of transpiration cooling, 
including the treatment of heat transfer in the porous- 
wall structure as well as in the boundary layer, is given 
by Grootenhuis; the analytical results are compared 
with porous-plug experiments and available manu- 
facturers of porous materials are listed [12H]. 

It is well known that the introduction of mass into the 
boundary layer in mass-transfer cooling may cause early 
transition to turbulence. Measurement was made of this 
effect at Mach 3.7, with helium and with air [24H]. 
As anticipated, at a given dimensionless mass-injection 
rate, helium penal in a lower transition Reynolds 
number than for air [24H]. Faced with this possibility 
of turbulent flow occurring with mass-transfer cooling, 
van Driest presents predictions of heat transfer and fric- 
tion for turbulent flow over transpiration-cooled spheres 
and cylinders [29H]. 

From a practical point of view, it may be simpler to 
supply the coolant material directly from the surface of 
the structure by either sublimation or evaporation rather 
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The influence of spin on free convection vo thin mercury 
layers is to reduce the heat transfer whenever a certain 
critical value of the rotation is exceeded. This critical 
Taylor number (dimensionless rotation parameter) is 
found to increase with increasing dimensionless heat 


flux [5G]. 


than by transpiration cooling. Vaporization will result 
if the material is constructed of refractory oxides and 
the efficiency of this system under hypersonic flight con- 
ditions has been predicted [23H]. In such a vaporization 
process some energy penetrates into the remaining solid 
material; an approximate analysis has been accomplished 
[22H]. Experimental results with Teflon, another ma- 
terial which sublimes when exposed to extremely high 
temperatures, have been obtained and compared with a 
simplified analytical model [10H]. 

The melting which takes place when glassy materials 
are subjected to intensive heating may absorb sufficient 
energy to protect the remaining solid structure from 
destruction; simplified analytical studies have been 
advanced (2H, 18H]. Comparison of available ap- 
proximate melting theories with a boundary-layer cal- 
culation suggests that all the approximate theories 
yield somewhat high heating and melting rates {28H]. 
Boundary-layer solutions are given for the rate of mass 
transfer from a moving gas to a moving liquid film ard 
are quite comparable to the melting problem for a surface 
exposed to a high-temperature gas stream |1H]. 

In some applications it may be desirable to cool a local 
region rather than the entire surface—film cooling or 
transpiration cooling may then be feasible. Results of 
an analytical study using a finite-difference method for 
upstream transpiration cooling fall somewhere between 
the earlier work of Libby-Pallone and Rubesin-Inouye 
in prediction of adiabatic wal] temperature [16H]. 

The adiabatic-wall-temperature distribution resulting 
from air-film-cooling a flat plate using an axial discharg- 
ing slot has been investigated over a range of slot heights 
and for Mach numbers from zero to unity [21H]. A 
simple theoretical model has been advanced for correlat- 
ing existing data on film cooling presumably valid for 
either air or helium injection [13H]. 

Investigation of sublimation from sharp-edged cylin- 
ders in flow parallel to the axis yielded information on 
the influence of surface curvature for both laminar and 
turbulent boundary layers applicable for the prediction of 
heat transfer [3H]. Spheres constructed of benzoic and 
cinnamic acids exposed to a flow of water yielded results 
on mass transfer (and consequently, heat transfer) over 
an extensive Reynolds-number range [8H, 26H]. The 
same spherical models were studied for laminar and tur- 
bulent free convection [9H]. 

Heat and mass-transfer results from a surrounding wall 
to a fluid flowing through a packed bed have been ob- 
tained [30H]. A similar analytical and experimental 
study was made of simultaneous transfer of heat and mass 
in porous media [7H]. Experiments and analysis of the 
effect of frost formation on the outer cylinder surface on 
the heat transfer between a humid air stream and the 
cylinder provided insight into the performance of evapo- 
rator coils [SH, 6H]. 
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To give insight into the basic mechanism of boiling, 
additional analytical work has been done on the me- 
chanics of bubbles. Considering the growth of vapor 
bubbles in an infinite medium, Scriven has obtained re- 
sults with fewer restrictions than earlier works which are 
reported to be in considerable error for small superheat- 
ing and for large vapor densities [15J]. A three-part 
mathematical analysis of the behavior of bubbles, be- 
ginning with single isolated bubbles, extending to single 
subbles in the presence of another bubble or in the pres- 
ence of a solid surface and finally to clouds of bubbles, 
has been published [25J]. Heat transfer from a super- 
heated liquid to a vapor bubble in pool boiling has been 
investigated analytically, first considering independent 
spherical bubbles, and the results are used to interpret the 
earlier classical pictures taken by Fritz and Ende [13J]. 

Heat-transfer data for pool boiling of binary liquid 
mixtures demonstrate that increases in the peak heat- 
flux values are obtained when small amounts of a volatile 
component are present [23J]. The effects of wetting on 
boiling heat transfer have been studied. For stearic 
acid boiled on single copper crystals, wetting gives a 
higher heat-transfer performance in the relatively low- 
heat-flux free-convection regime, while at high heat 
fluxes wetting results in a decrease in the heat-transfer 
performance Taj]. Pool-boiling data for a number of 
organic materials of interest as reactor coolants were ob- 
tained and methods proposed for extending the results to 
other pressure levels and to forced-convection boiling 

An intriguing study of boiling in the absence of gravity 
has been pris dm A container of water in pool boil- 
ing was allowed to fall freely and high-speed photo- 
graphs, Fig. 2, indicate that during this zero-gravity 
condition the vapor remains adjacent to the heating 
surface, ard accordingly, there is greater danger of 
burnout [16]]. 

The various suggested mechanisms for the high heat 
fluxes in nucleate Boilin are examined in detail. The 
large fluxes are considered due to a vapor-liquid exchange 
mechanism in which the bubbles transfer heat during 
their growth by pushing a quantity of hot fluid from the 
wall region into the outer stream; a summary of sug- 
gested correlations is given [3J]. A generalized simpte 
equation for predicting surface boiling of liquids, ap- 
monger to both pool boiling and forced convection, has 

een advanced [9J]. 

As a result of extensive data taken at burnout for water 
flow through rectangular channels, a correlation is pro- 


Fig. 2a Pool boiling under normal Paty on a hori- 
zontal stainless-steel tube yoy = 0.157 in., len = 
2.5 in.) at a heat flux of 127,000 Btu/h:-ft? (Ref. 16J). 


Change of Phase 


posed for predicting burnout heat flux [17J]. Review of 
the present state i boiling knowledge in liquid-cooled- 
reactor technology, covering an introduction to bubble 
dynamics, two-phase flow, burnout, and so forth, is 
available [12J]. 

The wave-theory approach advanced by the author in 
an earlier paper was used to study heat transfer in film 
boiling with results claimed applicable to both free- 
convection and to film boiling nif 

A boundary-layer treatment of steady-state laminar 
condensation first neglects the acceleration terms and 
then considers acceleration effects with the conclusion 
that the influence of acceleration is negligible for Prandtl 
numbers in excess of unity [18J]. Transient film con- 
densation is studied wherein the surface temperature of a 
vertical plate suspended in a large body of stationary pure 
vapor at the saturation temperature is suddenly dropped 
to a point lower than the saturation conditions and tran- 
sient condensation occurs. The solution, obtained by 
the method of characteristics, results in an estimate of 
time necessary to reach steady state [20J]. A somewhat 
similar problem considers a condensed phase initially at a 
uniform temperature exposed to a surface which suddenly 
is raised to a higher temperature so that evaporation 
occurs [7J]. An interesting eo involves the use of 
a cooled rotating disk on which condensation occurs to 
replace the natural gravitational-force field by the cen- 
trifugal-force field [19J], and numerical results for a 
large range of Prandtl numbers are given. 

The condensation of various combinations of vapor in 
the presence of a noncondensable gas were studied, in- 
cluding air-water, CO,-water, helium-water, and CO,- 
(n-Propyl alcohol), and compared with the established 
Colburn-Hougen method [23]]. Two-component oil- 
water flow studies in a smooth horizontal tube included 
determination of flow patterns and pressure drop [14]. 
New results on air-water mixtures flowing in a vertical 
tube are available, including measured pressure drop and 
heat transfer [21J]. The influence of surface roughness 
on two-phase flow has been investigated in an air-water 
vertical-pipe system [6J]. Of considerable interest in 
two-phase fiow is the local density; a radiation-at- 
tenuation method of determining local densities has been 
reported [11J]. 

Finally, several papers have appeared in the Russian 
literature including the effect of inlet conditions [10J] 
and tube length Pa on burnout, the boiling of fine- 
grained materials [2J] and film condensation of pure vapor 
on vertical surfaces and horizontal pipes [8J]. 


Fig. 2b Boiling at 5.5 per cent of normal gravity at a 
heat flux of 127,000 Btu/hr-ft? om 
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An increased interest in the process of radiation in 
gases and the associated radiation properties has been 
evident. Papers [16K, 10K, 11K)] examined the relation 
between total gas absorptivities and emissivities and 
discussed theoretical models for predicting spectral prop- 
erties. Comparisons are given between analysis and 
experiment for the case of water vapor. Another study 
[12K] finds that analytical techniques used in determining 
the total-radiation properties of carbon monoxide agree 
with theory within 20 per cent. Perspective on recent 
work on gas-radiation properties is given in a summary 
[7K]. 

The time variation of temperature, composition, 
ionization, and intensity of radiation has been calculated 
behind a normal shock in nitrogen [4K]. This type of 
problem has been the impetus for investigations on 
theoretical methods of determining radiation exchange 
such as [8K] and [15K] where the diffusion of radiation 
through gases with different scattering processes has 
been examined and [(3K] where simultaneous energy 
transfer by convection and radiation in a Couette flow 
model was investigated for a radiation-absorbing gas. 

Further information on the radiation properties of 
solids, particularly at high temperatures, has been 
published. The spectral emissivity of tungsten from 


Liquid 


The thermal entrance-region heat transfer has been 
analyzed for a liquid metal flowing turbulently through 
achannel. The restrictions were that the velocity profile 
is established (a uniform profile is assumed) at the loca- 
tion where heating is initiated and the wall temperature 
in the heated region is constant [5L, 6L]. 

A Russian contribution discusses the Martinelli-Lyon 
analysis for fully established forced convection to low- 
Prandtl-number fluids flowing turbulently through circu- 
lar tubes with uniform wall heat flux, treating the effect 
of varying the ratio of eddy diffusivities and of variable 
physical properties [1L]. 

An experimental program covering the turbulent flow 
of bismuth, lead-bismuth, and sodium through circular 
tubes, encompassing a range of Peclet numbers from 100 
to 11,000 and tube length-to-diameter ratios from 15 to 


100 has been completed and suitable correlation equations 
advanced [2L]. 


Additional data are available for liquid 


Artificial satellites and space vehicles operate in re- 
gions where the molecular mean free path is greater than 
the vehicle dimensions; hence it is understandable that 
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0.31 to 0.8 micron in the temperature range from 1600 to 
2400 K has been measured [6K], as well as total hemi- 
spherical emissivities for oxidized nickel-titanium car- 
bide from 600 to 1600 F [17K] and the spectral emissivi- 
ties of uncoated and ceramic-coated Inconel and 321 
stainless steel [14K]. In the latter investigation, vari- 
ous surface treatments are considered and the measure- 
ments were conducted in the 900 to 1800-F range over a 
wave-length range from 1.5 to 15 microns. Useful in 
spectroscopic investigations are the reflectivities of NaCl, 
KCI, and KBr crystals from 30 to 100 microns [9K]. 

A new thermal-radiation detector depends upon the 
expansion of a thin metallic strip and has greater sensi- 
tivity than more conventional thermopiles but at present 
is more affected by vibrations and thermal drift [5K]. 
Spectral-emissivity measurements of solids were described 
[1K] in which a solar furnace was used to obtain sample 
temperatures up to 3500 K. 

The general expression for the solid angle subtended 
by a circular disk is presented in [13K]. The solution 
has the advantage of being expressed in terms of tabu- 
lated functions. The effect of internal radiation on the 
transient temperature distributions and thermal stresses 
of box beams is appreciable above 700 F and dominant 
above 1200 F [2K]. 


Metals 


metals flowing through both long and short test sections 


[3L]. Continued work is reported on the heat transfer 
to low-Prandtl-number fluids flowing over rod bundles 
[3L]. Some emphasis has been given during the year to 
free and to forced convection to liquid metals flowing 
over flat plates [1L, 3L, 7L]. The integral method was 
adopted in [1L], and exact boundary-layer solutions 
covering Prandtl numbers from 0.003 to 0.03 for both 
isothermal and constant-heat-flux boundary conditions 
in forced flow and for isothermal conditions in free con- 
vection in [7L]. 

Finally, in studying the heat transfer and fluid me- 
chanics of a hot mercury stream flowing in the downward 
direction transferring heat directly to an upward-flowin 
water stream, a considerable amount of water was meee, 
downward with the falling mercury drops thereby con- 
siderably reducing the anticipated heat-transfer per- 
formance [4L]. 


heat transfer and drag in regions of low density are re- 
ceiving greater attention. 
An extensive experimental program reporting heat 
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transfer to single cylinders (tungsten wires of 0.0002-in- 
diam), in subsonic crossflow in the slipflow region with 
Knudsen numbers from 0.009 to 0.077 gave results at the 
low Knudsen values which agreed well with the ac- 
cepted continuum relations; data were obtained over a 
range of wall and free-stream temperature values, and 
rather complex nonlinear variable-property effects were 
reported [1M]. 

The subsonic-heat-transfer program was extended into 
the free-molecule flow range covering Knudsen numbers 
from 0.10 to 5.0 [2M]. Measured recovery temperatures 
suggested that the minimum Knudsen number for free- 
molecule flow is approximately 5; in this region the 
measured heat transfer from the tungsten wires gave 
good agreement with free-molecule-flow predictions 
when an accommodation coefficient of 0.57 was assumed 
[2M]. Local values of the heat transfer, recovery tem- 
perature, and pressures around a circular cylinder normal 
to an air stream with Mach numbers from 1.3 to 5.9 and 
Reynolds numbers from 37 to 4100 are available [8M]. 

Analysis of the velocity and temperature discontinuity 
in slip flow requires modification of the classical expres- 


Considerable interest has been shown in the measure- 
ment of radiation properties in the atmosphere. A new 
radiometer [7N] permits direct measurements of the 
radiative-flux divergence in the lowest few meters of the 
atmosphere. Another instrument [IN] is a null-type 
device which measures the equivalent black-body radia- 
tion temperature in the upper atmosphere at night. 

Portable radiation instrumentation includes a black 
body [15N] designed with a conical shape, interior 
temperature uniformity of 1 C, total emissivity of 0.99, 
and a black-body area of 1 sq ft, usable from 10 to 90 C, 
and a radiometer with 20-sec time response for measuring 
solar radiation in the vicinity of the ground [20N] and a 
sensitivity of 5.5 mv per cal-cm*-min. 

For measurements in plasmas, a recording pyrometer 
[SN] measures brightness temperatures at 0.65 micron in 
the 1300 to 3000 C range, and a technique [27N] for meas- 
uring transient temperatures based on the Langmuir sin- 
gle probe method has cathode-ray-oscilloscope display. 

Probes for measuring temperatures in high-velocity gas 
streams include a diffusion-type total-temperature probe 
[24N], a specially designed probe with an effective re- 
covery factor of unity or greater [22N], and a cooled-gas 
pyrometer [14N]. A free-molecule probe [16N] is used 
as an instrument in determining state information in two- 
dimensional rarefied gas flows. 

Refractory-metal thermocouples containing Rhenium 
are discussed [25N] for service to 2200C. They must be 
used in a vacuum or reducing atmosphere but produce 
nearly double the thermoelectric power at 600 C of 
standard pt-pt-10 per cent Rh couples. A thin wire 
(0.0l-in.) welded onto a platinum sheet which serves 
as part of the thermocouple circuit is described [18N]. 

A null-reading manometer for sensing differential 
pressures below 5 mm. of water has a probable error less 
than 0.01 mm of water [13N]. Ultrasonic calibration of 
pitot tubes [8N] is particularly applicable to air speeds 
smaller than 10 fps. 
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sions to account for the mean motion of the gas [5M, 7M]. 
Assuming that the normal boundary-layer equations still 
apply in slip flow, with the boun 7 conditions modi- 
fied to take into account the slip conditions at the wall, 
the heat-transfer and recovery factors for a flat plate are 
presented [5M]. The temperature distribution in a 
rarefied gas between two parallel plates was analyzed 
and appropriate heat-transfer measurements were accom- 
plichad to evaluate the unknown constants [3M]. 

Satellites move at much higher velocities than the 
mean thermal speed of the surrounding air molecules, a 
condition designated as “‘hyperthermal free-molecule 
flow."’ The thermal motion of the molecules may be 
ignored to simplify calculations of drag and heat transfer. 
An analytical model for the molecule-surface interaction 
is proposed and the drag is calculated for a number of 
shapes including a random tumbling satellite [6M]. 

In measuring the accommodation coefficient for mass 
transfer (evaporation) from spheres at low densities, it is 
emphasized that heat transfer must be taken into account, 
since the energy necessary for evaporation must come to 
the surfaces, resulting in a temperature depression at the 
surface [4M]. 


Maintaining an object or zone at a uniform temperature 
is analyzed for the degree to which a body suspended in a 
chamber can have its temperature remain constant [6N]. 
A moving gas stream is used to maintain isothermal 
conditions in the range from —150 to +200C [2N]. 

Two errors in temperature measurement with mercury 
thermometers are discussed [9N] with design procedures 
for minimizing the uncertainties due to emergent column 
contraction and irregularity of movement of the mercury 
miniscus. Permanent and continuous recordings can be 
obtained of the temperature sensed by a resistance ther- 
mometer used in conjunction with a G-3 Mueller bridge 
[3N]. The system offers several advantages over the use 
of an ordinary optical galvanometer when investigating 
transient phenomena at high precisions of the order of 
C. 

Three methods for the experimental determination of 
the thermal conductivity of small porous = of 
approximately 0.4 cm diam are described and compared 
[23N]. To increase the sensitivity and stability of 
thermistor thermal-conductivity gas cells [29N], it is 
recommended that they be immersed in an ice bath and 
that internal gas pressure be regulated precisely. The 
electrolytic tank is used in solving anisotropic conduc- 
tion problems both by geometry-expansion and liquid- 
resistivity change in particular directions [12N]. 

The utilization of evaporated-film resistance ther- 
mometers to investigate heat-exchanger performance is 
analyzed in [17N] and application in aerodynamic heat- 
transfer research is discussed in [10N]. A method of 
constant-resistance hot-wire anemometry [11N] has 
several inherent advantages over the constant-current 
technique. Both methods are compared for measuring 
the nae oe energy decay behind a wire grid. 

Photographic techniques for evaluating bulk collectors 
of radiant energy such as solar furnaces are discussed 
[4N]. Both the total amount of energy concentration 
and the uniformity of concentration may be determined. 
A high-speed multiple-spark light source suitable for 
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hotographic systems of shock tunnels, shock tubes, and 
Ballistic ranges has been designed [28N]. Calibration of 
gas flowmeters by measuring the time required to pres- 
surize a known volume from near vacuum to one at- 
mosphere of pressure [26N] requires no vapor pressure or 
dissolved-gas corrections as in the more usual water- 


displacement technique. A gamma-ray attenuation 
technique for measuring density and phase distribution 
in two-phase fluids [21N] is evaluated by a series of 
tests made on an air-water system at atmospheric fres- 
sure. 

It is difficult to make relative-humidity determinations 
above 95 per cent because the wet-bulb depression is 
small. By using thermocouples where a current through 
one couple causes cooling and condensation and this 
couple is then used as the wet-bulb-temperature sensor, 
the depression can be read to 10~*’ C [19N]. 


Heat Transfer Applications 


Heat Exchangers. Heat-exchanger design papers have 
dealt mainly with the development of simpler calculation 
techniques and the reporting of experimental heat- 
transfer data on various types of common arrangements. 

Convenient methods for predicting coefhi- 
cients on the shell side with water flow [1P] are limited 
to segmented and baffled tubular exchangers. A com- 
panion study [2P] discusses procedures to find shell-side 
heat transfer and pressure drop in transverse-finned shell- 
and-tube exchangers. Correlation equations [5P] relate 
the outside heat-transfer coefficient in finned crossflow 
heat exchangers with Reynolds modulus and number of 
rows. 

Heat-transfer and pressure-drop measurements for air 
flow normal to finned and unfinned tubes [8P] were de- 
signed to investigate conditions where physical-property 
variations are significant. Design considerations are 
related to extended surfaces in [9P] and heat-transfer, 
pressure-drop, and economic factors are analyzed. A 
pair of papers [10P, 3P] deals with heat-transfer char- 
acteristics of wire-and-tube heat exchangers. 

Transient conduction solutions are used to analyze 
performance of a rotating-drum cooler-flaker [7P]. An 
electric-analog investigation has been made of the heat- 
transfer characteristics of a crossflow heat exchanger 
[6P] in which a gas and a liquid metal were the two 
fluids. 

The use of numerical methods to calculate transient 
temperature in heat exchangers [4P] considers digital- 
computer programming. Calculation of starting tran- 
sients in a gas-turbine regenerator is used as an illustra- 
tion. 

Aircraft, Missiles, and Satellites. The heat transfer in the 
re-entry of a missile or satellite is excellently summarized 
in A study of the motion and heat- 


ing of ballistic missiles during re-entry [1Q] established 


that either blunt or slender shapes require the least 
amount of coolant, depending on the missile weight. 
No shape between the two extremes should be used. A 
minimum amount of the maximum rate of heat flux is 
always obtained by a blunt shape. Heat sinks, radia- 
tion cooling, ablation, and transpiration cooling were 
discussed as possible cooling methods during re-entry in 
[2Q]. Temperature measurements on the skin of a wing 
attached to a slender missile which was propelled by a 
two-stage rocket established Stanton numbers in rea- 
sonably good agreement with values calculated for tur- 
bulent-boundary-layer flow over a flat plate [7Q]. 
Proper heat addition underneath an airfoil increases its 
lift considerably [5Q]. 

Cooling methods surveyed for gas-turbine blades in- 
cluded internal convection cooling and a 
cooling [3Q]. Several transpiration-cooled blades with 
a shell of ‘‘poralloy’’ wire cloth were attached to a gas- 
turbine wheel and one blade operated satisfactorily for 
33 hr with 11 per cent coolant flow while tke others 
failed within 10 min. Transpiration cooling of gas- 
turbine blades was demonstrated to be potentially 
feasible although the methods of attaching the shell have 
to be improved [6Q]. 

Electric Equipment. Electric analogs were used for de- 
termining the temperature distribution and heat flow in 
electrical equipment [1R, 3R] in which an electrolytic 
tank was successfully used to find the thermal character- 
istics of a high-performance generator coil [IR]. The 
external cooling of cylindrical electrical components by 
forced and free convection and by radiation has been 
studied in an environmental test chamber, and the results 
are compared with the predictions of simple calculation 
methods [2R]. The steps of a procedure for selecting 
cooling requirements in terms of reliability requiremcnts 
have been outlined [4R]. 
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Ductile Sintered Materials 


TurouGH an advanced powder-metallurgy technique, 
aluminum plus boron or rare-earth oxides—a highly 
useful control material for nuclear reactions—is now 
available in a pure, homogeneous, and easily workable 
form. Previously, the addition of even small amounts of 
these additives so embrittled aluminum as to render 
the end product virtually unworkable. 

Through the Sinterwrought process, developed by 
the Sintercast Division of Chromalloy Corporation, 
Yonkers, N. Y., they are alloyed in a product so dense 
that its physical properties equal or exceed those of a 
cast and wrought alloy of the same composition. For 
example, Binal—boron carbide uniformly dispersed in an 
aluminum matrix—usable as a ‘‘burnable poison’’ to 
reduce reactivity when starting the nuclear cycle, can 
be produced in continuous-strip form. This may be 
wound into coils and cylinders or fabricated into count- 
less other shapes. Relatively inexpensive composites 
containing pee a of such unusual metals as dysprosium, 
gadolinium, samarium, europium, or holmium are 
routinely produced. 

Sinterwrought products are sintered and worked 
composites, consisting of a high-melting phase uniformly 
dispersed in a metal or alloy matrix. The process is 
applicable to compositions containing up to about 30 
per cent by volume of dispersoid, usually an oxide, 
carbide, boride, or intermetallic compound. 

‘Because these composites are produced from ele- 
mental metal, alloy, or mixed powders by a solid-state 
process,’ explains John L. Ellis, Mem. ASME, Chrom- 
alloy vice-president and manager of the Sintercast 
Division, ‘extremely close tolerances in composition 
are possible. Compared to the usual alloying technique, 


Binal, a sintered boron-aluminum composite produced by an advanced 
powder-metaliurgy technique does not fracture even when it is severely 
twisted. Ductility is almost as great as that of pure aluminum. 
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which involves melting and casting, there is virtually 
no loss of constituents due to volatilization or segre- 
ation. Accuracy of the final composition, therefore, 
» eran only on the care in weighing out ingredient 
powders, permitting high precision, and easily repro- 
ducible results." 

A tolerance of +0.01 per cent, almost the limit of 
chemical analysis, may be obtained with a dispersoid 
content of about 5.0 per cent by volume. Such exacti- 
tude in composition, virtually unattainable with stand- 
ard alloying techniques, is particularly vital where 
reactor-contro] materials are involved. 

Another advantage is the fact that production by 
solid-state powder metallurgy guarantees purity of 
composite. Constituents are never molten, so that 
there can be no absorption of foreign matter from ad- 
dition agents, atmosphere, or mold materials. There- 
fore production of reactor materials with specified 
neutron-capture cross sections presents no problem. 

Of equal interest in nuclear technology is particle 
size of the neutron-absorbing constituent. Capture of 
free neutrons, and consequent regulation of the pile, 
are affected by the spacing, or mean free path, of the dis- 
persoid phase. The advanced-powder-metallurgy tech- 
niques employed by Sintercast permit easier regulation 
of particle size and closer control over microstructure 
than are possible by conventional melting and casting. 

Because mutually insoluble constituents can be com- 
bined, alloy compatibility is no longer a problem, al- 
lowing the nuclear designer to choose constituents ac- 
cording to his needs. Porosity is also eliminated. 


Organic Compounds and Metal Fatigue 


Tue effects of polar and nonpolar organic compounds 
on metal fatigue have recently been investigated by the 
National Bureau of Standards in a program sponsored by 
the National Aeronautics and Space Administration. 
The experiments showed that coatings of long-chain 
polar substances greatly increase the fatigue strengths 
of steel, magnesium, and copper-beryllium alloys. On 
metal surfaces the polar compounds apparently form 
tightly packed monomolecular layers that act as a 
barrier to water and oxygen molecules. These results 
are expected to have practical application in extending 
the useful life of certain metals and alloys. 

It is well known that environment influences metal 
fatigue. Even the mild corrosion that occurs when fa- 
tigue tests are run in a laboratory atmosphere may 
affect test results. A number of studies have shown 
that certain types of organic compounds afford pro- 
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tection against corrosion under normal unstressed con- 
ditions. Because these compounds readily lend them- 
selves to mechanism studies, the present investigation 
was undertaken to ascertain their effect on fatigue be- 
havior. 

Cylindrical specimens were machined in which the 
longitudinal radius of curvature was held constant at 
3.5 in. Minimum diameter of the reduced section was 
0.310 in. for magnesium, and 0.250 in. for the other 
alloys. All of the experiments were conducted on 
rotating-beam fatigue-testing machines of the R. R. 
Moore type, which apply pure bending moments to the 
test section. Specimens of six different alloys were 
tested to fracture under one of the following conditions: 
(a) Cleaned and dry; (4) coated with or immersed in 
an organic substance; (c¢) immersed in water, either in 
the coated or uncoated condition. The organic sub- 
stances used in the experiments are shown in the Table. 


Organic Substances Used in the Metal-Fatigue Experiments 


Substance Formula Type 
n-Hexadecane Nonpolar 
Xylene 
Benzene CoHe 
Octy! alcohol CHACH:2)sCH:0H Polar 
Dodecy! alcohol CHACH:)::OH 


Dodecylamine . 
Octadecylamine 


The water and nonpolar liquids either had no sig- 
nificant effect or in a decrease in the fatigue life of 
the specimens. The polar organic compounds, how- 
ever, caused an increase of over 600 per cent in the 
fatigue life of the magnesium alloy, stressed at 12,500 
psi; an increase of approximately 250 per cent in the 
copper-beryllium alloy, stressed at 50,000 psi; and an 
increase of approximately 200 per cent in the steel alloy, 
stressed at 100,000 psi. These compounds had little, 
if any, beneficial effect on the other three alloys— 
titanium, aluminum, and stainless steel—probably be- 
cause of the strongly adherent oxide films that form on 
these materials. 

The results showed no appreciable difference be- 
tween the specimens that were immersed in the polar 
substances and those that were merely coated with 
them. Coating the specimens with one of the sub- 
stances, dodecyl! alcohol, and then testing in a tap-water 
environment resulted in as much improvement as had 
been obtained with specimens tested in air. 

Compounds having chain lengths of 8, 12, and 18 
carbon atoms were studied. Of these substances, those 
having 12-carbon chains apparently gave optimum 
conditions. The comparison also showed that the ty 
of polar group does not appear to be as important as the 
number of carbon atoms in each molecule. 


Conduction-Electron Momentum 


Tue ways in which the momentum of a conduction 
electron varies as it travels through a metal are illus- 
trated by means of a model that has been developed 
at the General Electric Research Laboratory. The 
machined aluminum model, with 14 concave faces, serves 
as a physical representation of the hypothetical ‘‘Fermi 
surface.” 

As electrons move through the latticework of atoms, 
their momenta vary according to the direction they take. 
From one metal to another, the momenta vary depending 
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aluminum model 
iustrates the 
variations in the 
momenta of electrons 

according to direction 


upon the number of atoms per unit volume and the 
number of conduction electrons per atom. In the model, 
developed by physicist B. W. Roberts, these variations 
are mcqueen te the varying distances from the center 
to the surface. 

The model, and the theory upon which it is based, 
may lead to a better understanding of the electronic 
Lae sama of metals, including such phenomena as the 
deHaas-van Alphen effect, cyclotron resonance, anoma- 
lous resistance, and magnetoresistance properties. 

Roberts designed the model in the course of studying 
the electronic properties of metals. In his experiments, 
he cools a wafer of metal to less than 10 K, and sends 
sound waves into it, at a frequency of about 70 mega- 
cycles. He then measures the attenuation of the waves 
as they interact with the conduction electrons. By 
varying the orientation of the metal single crystal, he 
obtains a measure of how the momenta of the electrons 
vary with their direction of motion. A magnetic field, 
applied at right angles to the incoming sound waves, 
controls the Siscrien in which the electrons move. 

Most of Dr. Robert's work has been on aluminum 
and copper; he is currently investigating zinc and mag- 
nesium, and plans work on cadmium a gallium. The 
metal must be highly purified, with not more than a 
few parts per miflion of impurities. The experiment 
was suggested by theoretical studies conducted over the 

ast several years by Walter A. Harrison, of the Research 

boratory, and his co-workers. 


The 14-face model, constructed by sending sound waves—gq on the dia- 
gram— into a metal sample in which their direction of movement is 
controlled by magnetic field H 
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in-process parts are fed into free gravity lines to permit storage 
of parts between work stations during assembly operations 


Power-and-Free Conveyer Combination 


AN INTRICATE power-and-free overhead-conveyer sys- 
tem has solved an in-process storage problem that 
knotted materials handling at I. T. E. Circuit Breaker 
Company, Philadelphia, Pa. 

This large electronic-components manufacturer needed 
a system which would permit storage of circuit breakers 
between work stations during assembly, and could be 
operator-controlled. The problem was compounded 
by the limited floor space in the critical assembly area. 

A unique 800-ft power-and-free overhead system, en- 
gineered and installed by Chainveyor Corporation, sim- 
plified parts handling in the assembly area. Adjacent 
to a power system, with standard Chainveyor com- 
ponents, is a second Chainveyor track exactly the same 
size as the power track, accommodating free-trolley 
assemblies. The motivating power line moves carriers 
from one area to another, while the related free system, 
on which the carriers actually move, is used for switching 
and in-process storage. 

At I. T. E., eight separate gravity storage lines, 
controlled electrically by push-button control panel, 
carry subassemblies through work stations to permanent 
storage. These free lines were designed with escape- 
ment stops on 10-ft centers, which are opened each time 
a drive log on the adjacent powered lines passes. Free 
travel is thereby safely controlled to 10-ft stop-and-go 
movement. 

From start to finish, the system operates smoothly. 
At the load station, a worker places two partially as- 
sembled circuit breakers (total load weight, 50 to 60 lb) 
on a 30-in. carrier. The operator at the push-button 
control station then directs the loaded carrier into any 
one of the eight open gravity lines which flow through 
the assembly cycle. While in storage, parts are readily 
available, and re-entry into the powered system from 
free gravity lines may be made at any desired time. 
Maximum load safety is maintained throughout the 
operation because of the controlled momentum of 
Chainveyor's stop-and-go movement. 

The success of this system suggests unlimited appli- 
cations for power-and-free combinations where con- 
trolled storage is desired and space is scarce. In initial 
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installation of power overhead conveyer, Chainveyor 
reports that an adjacent free line is a relatively low cost 
addition. In effect, such combinations multiply ma- 
terials-handling capabilities in the same space. 


Artificial Metals and Alloys 


METALs AND ALLoys having structures that probably 
never existed before are being created by a new process 
disclosed by California Institute of Technology. The 
structures are expected to increase the range of properties 
and usability of metals. 

The new metals are believed to be much stronger than 
conventional ones and may have interesting electrical 
and magnetic — New superconductive alloys 
may be synthesized. 

The work under the direction of Pol Duwez, professor 
of mechanical engineering, is supported by the U. S. 
Atomic Energy Commission and the Office of Naval 
Research. 

Although the process limits the production of ab- 
normal alloys to small bits of thin foil, there are many 
applications of smal] quantities of materials in electronics 
and other fields. 

The technique involves cooling molten droplets of 
alloys at the unprecedented rate of 2,000,000 deg F per 
sec. This is accomplished by blasting the hot droplets 
from a shock-tube gun, containing a crucible and heating 
unit, against the inside rim of a refrigerated metal wheel 
spinning at high speed. Gas pressure is built up in the 
shock tube to the point at which it bursts through a 
plastic diaphragm. The explosively released pressure 
wave blasts the molten droplet about '/, in. out of the 
shock tube’s nose onto the copper inner rim. The drop- 
let hits the heat-absorbing copper with a velocity of 
nearly 300 mph. The impact spreads it quickly into a 
very thin layer some 20,000 atoms thick and perhaps a 
half inch in area. 

The foil is held firmly against the copper by a centrifu- 
gal force of 6000 g from the spinning wheel. The 
wheel is cooled to 314 F by being partly immersed in 
liquid nitrogen. 
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The fact that the foil is spread so thin by the heavy 
impact and held so tightly against the copper makes 
for a very effective contact between the foil and the 
heat-absorbing copper. Thus the heat is extracted 
much more rapidly than normal, preventing the foil’s 
atoms from aligning themselves into their usual patterns 
and halting the growth of the normal metallic grains. 

The procedure is informally known as ‘splat cooling.” 

In their molten state, atoms of various metals mix 
well. Ultrarapid cooling quick-freezes this mixture 
and does not give the atoms time to realign themselves 
into normal patterns as they do in the usual, slow cooling 
process. Also, a metal of much finer grain structure is 
produced. The individual grains, too small to be seen 
in an optical microscope, should increase the strength of 
the foil markedly. 

Dr. Duwez explained that the dual purpose of the 
research was the synthesis of new alloys for insight 
into theory and the creation of new alloys having 
unusual properties. The applications are still unknown. 

The unorthodox metals also may have improved 
semiconductivity, leading to new types of transistor 
devices. Magnetic properties may be enhanced. Elec- 
trical resistance and corrosion resistance may be greatly 
modified . 

So far, the investigators have created four abnormal 
alloys. The first was copper and silver which normally 
refuse to share individual crystals or grains. That is, 
the alloy consists of a grain of copper atoms joined to a 
rain of silver atoms, and so forth. Splat cooling 
orces the atoms of silver and of copper to unite in a 
single grain, and the grain size, detectable through stand- 
ard x-ray diffraction techniques, is much smaller than 
normal. 

Germanium and silver, which also normally alloy 
in different grains, have been splat cooled into single 
grains of alloy. Thesame also is true of gallium antimo- 
nide and germanium, both of which are semicon- 
ductors. 

While the first three abnormal alloys remained stable 
after cooling, a fourth, gold-silicon, proved to be un- 
stable. X-ray diffraction examination immediately after 
formation showed its atoms had been frozen in a random 
distribution like that of glass. Examination 24 hours 
later disclosed that, after the alloy had cooled, its atoms 
had rearranged themselves into an unknown complex 
pattern which may have unusual properties. 


Automatic Inspection of Forgings 


Inspection, which until recently was lagging behind 
fabrication in the application of automatic techniques, 
has acquired another automatic operation. The RCA 
electronic-gaging system has been applied to the dimen- 
sional checking of axle-shaft forgings. 

Employing standard ‘‘off-the-shelf’’ gaging modules, 
the machine, made by the Industrial = Automation 
Division of the Radio Corporation of America, checks 
the shaft for run-out (three places) and out-of-roundness 
(two places) as well as OD and length. 

The flange is inspected for thickness (360 deg) and run- 
out in reference to the shaft. 

Operating at speeds of up to 600 parts an hour, the 
axles are automatically classified as acceptable or reject, 
the latter in six categories. Sizes handled range from 28 
to 33 in. in length, and 6 to 8 in. in flange diameter. 
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Thermoelectric Experimental Kit 


MarketTno of an experimental kit, especially designed 
for the study of basic thermoelectric principles, has 
been announced by General Thermoelectric Corporation, 
Princeton, N. J. 

The basic unit in the experimental kit is a thermo- 
electric module known as a Frigistor, consisting of 
eight thermocouples fabricated from Neelium, a new 
semiconductor material. The module can be used in 
modifying existing products or designing new devices 
centered around thermoelectric heating or cooling. 

Neclium is the first quaternary semiconductor alloy 
to be used in the fabrication of thermocouples. It 
consists of bismuth, tellurium, selenium, and antimony. 
To date, only binary and ternary alloys have been com- 
mercially available domestically. 

The experimental kit contains all of the necessary 
tools for thermoelectric cooling experimentation, in- 
cluding: An F8, Frigistor module; two fin assemblies, 
one for use at the or junction for heat dissipation, 
the other suitable for mounting transistors which require 
cooling; a single Neclium thermocouple, Model F2; 
a special heat-conductive adhesive; a special insulating 
material; a suitable power supply; and a guide for use 
in calculating hot and cold-junction temperatures and 
heat-pumping capacities. 

Thermoelectricity, a means of producing thermal 
energy from electrical power with no moving parts, is 
applicable to a wide variety of cooling and heating 
functions in electronics, food, and chemical processing, 
as well as in the basic commercial fields of air condition- 
ing and heating for homes, buildings, and automobiles. 

he thermoelectric module, designated as Model F8, 
measures less than 1 KX 1 X '/,in. For connection to 
the power supply, 3'/2-in. lead lengths are attached. 

A low-voltage power supply, which will drive one or 
more modules, has been designed for the package. 


An eight-thermocouple Frigistor made of Nee- 
lium—a new semiconductor material—not only 
will cool solid-state devices, but a handful of the 
units, shown enlarged, would provide ample re- 
frigeration for a standard home unit 
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An electron-beam floating-zone apparatus produced 
in modular units is used for purifying, joining, and 
single-crystal growing of refractory metals and cer- 
amics 


Electron-Beam Zone Refining 


Hicu-purity single-crystal rods up to 9 in. long of re- 
fractory metals such as molybdenum, tungsten, tantalum, 
vanadium, and columbium are produced with an electron- 
beam zone refiner developed by Materials Research Cor- 
poration, MRC, Yonkers, N. Y., and commercially 
available. With high purity, these ordinarily brittle 
metals gain in ductility and can be fabricated at room 
temperature. 

To purify them, they must be converted to the molten 
state at temperatures from 3500 to 6500 F. The inductive 
heating used in zone-refining apparatus developed by 
others (MecHanicaL ENGINEERING, October, 1957, pp. 
954-955) and in MRC's own line of eight inductive- 
heated models is replaced in the Model EBZ-93 with an 
electron beam. This overcomes the temperature limita- 
tions of about 2000 F for inductive heating and gets into 
the refractory range. Even ceramics are being refined. 

The electrons are accelerated to high velocity, then 
bombarded in concentration at a thin zone of the speci- 
men rod. Once melted, the zone travels up the rod with 
corresponding movement of the electron gun. Purifica- 
tion is achieved by vaporizing most impurity elements in 
the high vacuum of the melting chamber and concen- 
trating less volatile impurities in the liquid zone which is 
swept to the end of the rod and cut off. 

A patented automatic program drive controls the speed 
and number of passes po pe the machine off when the 
run is ended. 

The source of electrons is a tungsten emitter enclosed 
in a specially designed scanner with beam-focusing de- 
vice. With the stream of electrons concentrated at an 
extremely narrow zone, it is possible to reach quickly 
the high temperatures required to melt refractory metals. 

The problem metals which have been barred from 
many potential electronics and satellite applications by 
their brittleness are now available in ductile form for 
laboratory study in sizes well above the former ‘‘whisk- 
ers.’’ They are also being fabricated into small parts 
which lend themselves to hairpin bending and welding of 
dissimilar metals which can even be bent around the 
joint. 


Ulitrahigh Pressures for Production Use 


ULtraniGH pressures are possible on a commercial 
production basis with a machine announced by F. H. 
McGraw & Company, engineers and constructors, and 
developed by a scientifit research subsidiary, Engineering 
Supervision Company, under the direction of Alexander 
Zeitlin, Mem. ASME. Temperatures of 5000 F and 
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em of 1.5 million psi can be applied to large con- 
gurations of metallic and nonmetallic materials. 


Similar devices producing ultrahigh pressures and 


temperatures have previously been confined to compara- 
tively small cavities primarily useful only for research. 


Flexi-Core Transformers 


AN ELECTRICAL transformer smaller and lighter than 
conventional types with identical operating charac- 
teristics has been introduced by Sylvania Electric 
Products Inc., Ipswich, Mass. Described as ‘‘a funda- 
mental new concept in transformer design,"’ it ranges from 
2 to 30 per cent smaller and lighter than types now in use, 
depending upon the electrical characteristics required. 

It provides a “‘tailored’’ transformer in sizes up to 18 
X 18 X 36 in. that will fit into equipment and systems 
already designed rather than requiring adaptation of the 
design to accommodate transformers of standard shapes 
and sizes. 

A formed core consists of nests of laminations or 
layers of fabricated steel strips from a continuous roll. 
Each of these cores consists of two U-shaped nests of 
strips; two nests are fitted together, with the strips at 
the top of the U's interleaved or meshed. The aealing 
unit is a hollow rectangle, square, or other shape. A so- 
called core type of transformer utilizes one of these hol- 
low units; in a shell-type transformer two of these 
units are placed together so that a center post is formed. 
The core of the conventional, more complex EI trans- 
former consists of laminations of metal stamped in the 
shape of the letter E; the core is completed by closing in 
the open side of the E with a metal strip stamped in the 
form of the letter I. 

The use of nested cores allows the magnetic lines of 
force to flow continually with the grain of the steel used 
in the core rather than across the grain, as occurs in EI 
laminations. This reduces the resistance of the magnetic 
circuit, and therefore permits a Flexi-core transformer to 
operate as efficiently as a conventional transformer that 
has a larger and heavier core. 

The Flexi-core concept also permits 100 per cent appli- 
cation of computer results to design and production. 


Interleaved 
nested U-shaped 
laminations form 
the core of 

new, smaller 
electrical 
transformers 


Use of nested 
laminations 
allows magnetic 
lines of force 

to flow continually 
with the grain 
of the steel 
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Cavitation 
begins in the 
oil film of 

a bearing 

at the 
point where 
load is 
applied 


NORMAL SUPPLY 
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Seven Glacier Ramrod pumps supply a volume injection of oil to clear cavitation at the 


appropriate points in the bearing load cycles. 


A newly constituted oil film is supplied 


just before the points of high load in the cycle. This was found more satisfactory 
than merely filling in the vacant areas caused by cavitation. 


Timed Oil Injection 


To overcome the serious effects when engine bearing 
load is applied where the oil film is disrupted by cavita- 
tion, the Glacier Metal Company, Ltd., London, Eng- 
land, has developed a system called Ramrod. Demon- 
strated at the Waldorf-Astoria Hotel and still in the 
laboratory stage, Ramrod insures the supply of a com- 
plete newly constituted oil film to the main or con- 
necting-rod bearings just before the points of high load 


in their cycles. This was found more satisfactory than 
merely filling in the vacant areas caused by cavitation. 

In most connecting-rod bearings this is done just be- 
fore the firing load, although in some very high speed 
engines the inertia loads give the greater bearing loads. 
The important points in main bearings depend on the 
type and desi gn of the engine. 


e oil is injected into each bearing by a constant- 
displacement reciprocating pump—-one for each bearing. 
This is driven at camshaft speed for a four-stroke engine 
and at crankshaft speed for a two-stroke engine. The 
Ramrod pumps are arranged as part of the normal 
lubrication system in such a way that they do not 
hinder the normal oil flow when they are not them- 
selves operating. The Ramrod injection is thus super- 
imposed on the normal oil system. The connecting-rod 
bearings are fed through the mains in the conventional 
way and, if other auxiliary feeds such as piston-cooling 
supply are involved, they are not interfered with. The 
Ramrod pumps may be designed as a unit and driven 
from the end of the requisite shaft or in small engines 
from additional cams on the engine-valve camshaft. 

Ramrod lubrication can be supplied to the main 
bearings where necessary to deal with the firing and 
certain inertia loads in their lower halves, and with 
other inertia loads on their upper halves, and to the 
connecting-rod bearings to deal with firing loads. 
In the 3-cyl engine illustrated, three Ss B, and 
C—supply the injections of oil to the connecting-rod 
bearings via their respective main bearings, just prior 
to their firing loads. At the same time, of course, 
they deal with the effect of the same firing loads on the 
adjacent main bearings. Four pumps D, E, F, and G 
inject oil into the top halves of the main bearings to 
deal with inertia loads near top dead center in the 
associated cylinders. 

The Ramrod pumps themselves are relatively simple 
units. Precise metering of oil quantity ~ precise 
timing are not necessary. They are very much easier to 
design and cheaper to make than fuel-injection pumps. 
They are connected between the normal oil supply 
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and the inlets to the main bearings, with nonreturn 
arrangements so that when the Ramrod pumps operate 
the injection volume flows to the bearings, and when 
their stroke is complete the normal oil supply is re- 
connected. 

The time available for the injection of the calculated 
volume of oil is inversely proportional to engine speed. 
Thus the higher the engine speed the higher will be the 
pressure rise resulting in the Ramrod pump. In most 
cases the pressure in psi in the Ramrod pump rises 
to the same order as the engine speed in rpm but does 
not exceed it. For example, in a large low-speed engine 
running at 500 rpm the maximum Ramrod pressure is 
up to 500 psi, and in a small high-speed engine of 5000 
rpm the maximum Ramrod pressure is up to 2500 psi. 

Since only the required volume of oil is delivered to 
each bearing, and each Ramrod pump operates only for a 
short Te in the engine cycle, the power absorption 
of Ramrod is so small that it can be balanced out by the 
reduction in frictional losses in the bearings. 

Elimination of this discontinuity of the oil film permits 
the use of lower-strength materials and increases the 
practical range of advanced materials. 

The application of Ramrod to present engines wauld 
give them longer life and greater reliability. It would 
permit shorter, — engines that would be cheaper 
per horsepower. is is accomplished in a mechanically 
simple way at relatively low cost. 


Wrong Inference 


Tue article on The Geysers Power Plant that was in 
the June, 1960, issue of MecHanicaL ENGINEERING Was a 
fine write-up, according to A. W. Bruce, Supervising 
Mechanical Engineer, Pacific Gas and Electric Company. 
However, he states there is an error in the first paragraph 
on page 75. The sentence that is wrong is:‘*The monel 
rat now installed in the 4th to 7th stages will be 
retained as a protection against mercury. The way it 
was written by me was: “The monel buckets now installed 
in the 4th to 7th stages will be retained as no mercury 
has been found in the steam, although there are mer- 
cury mines several miles away.’ "’ 

This means that monel blades could be used because 
there is no mercury in the steam, Mr. Bruce says. If 
there had been we would have considered replacing them 
as there is danger that the mercury would amalgamate 
with the monel and cause embrittlement. 
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Direct Conversion in Fuel Assemblies 


Two auxiliary forms of power generation have been 
combined to convert some of the otherwise wasted heat 
of fission directly into electricity. 

According to William E. Shoupp, Mem. ASME, tech- 
nical director of the Westinghouse. atomic-power de- 

artment, a thermionic and thermoelectric generator was 
Puile into a nuclear fuel assembly and inserted into a 
reactor to produce electricity. 

The experiment, conducted by Peter J. McCoy at the 
Westinghouse Testing Reactor at Waltz Mill, Pa., pro- 
duced about 1 watt of power. It was designed to deter- 
mine the feasibility of such a ‘‘dual’’ generator without 
consideration of optimum efficiency or high power out- 
put. Taking part in the six-month development pro- 
gram leading up to the experiment were G. R. Feaster 
of the Westinghouse electronic tube division, Elmira, 
N. Y., and scientists of the research laboratories near 
Pittsburgh, Pa. 

Dr. Shoupp said there are significant inherent power 
losses in today’s nuclear-powered generating stations, 
caused by the large temperature drop from the center of 
the fuel elements to the outside surfaces in contact with 
the cooling water. While some fuel elements themselves 
reach temperatures above 4000 F in the fission process, 
he explained, it has only been possible to get about 600 F 
out of the fuel elements and into the surrounding water. 
This limits the amount of heat which can be taken from 
the fuel. 

To use the heat energy at the higher temperatures, a 
fuel element was built with the thermionic generator in 
its center and a thermoelectric generator surrounding it. 
Both methods of converting heat directly to electricity 
operate on similar principles, but operate most efficiently 
at widely divergent temperatures. A thermionic genera- 
tor operates at about 3500 F, but will not function effi- 
ciently at temperatures below 2700 F. A thermoelectric 
unit, on the other hand, does not operate at such elevated 
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temperatures, but works well in the temperature range 
of 600 to 1800 F. 

By putting the two types of generators in tandem, 
the heat passing through the thermionic generator 
flows through the thermoelectric unit. The elements 
are wired in series to give a combined electrical output 
over a very wide temperature range. 

Joseph C. Danko, manager of direct-conversion ac- 
tivities at the atomic-power department, said: “‘While 
this experiment was just to determine feasibility of the 
heat conversion system, the development program will 
continue toward the goal of increasing the efficiency of 
the device.” 


Progress on Coal-Fired Gas Turbine 


A RECENT report by James P. McGee and Richard C. 
Corey, Mem. ASME, of the Bureau of Mines, summarizes 
research objectives for the coal-fired gas turbine which 
was turned over to the Bureau last year by the Locomo- 
tive Development Committee of Bituminous Coal Re- 
search, Inc. (MecHANICAL ENGINEERING, May, 1959, 
p- 78). 

Availability comparable to that of modern steam 
turbines is regarded as the most important requirement 
for a conttead gas turbine—about 50,000-hr availability 
is the ultimate objective. To accomplish this, means 


must be found to minimize the adverse effects of the 
mineral matter in the coal on the performance charac- 
teristics and the frequency of forced outages. 

Possible solutions being considered include: (a) Re- 
ducing the concentration or particle size of solids in the 
products of combustion to the point where the erosive 
effects on the blades will be negligible; (4) ae 


blades and gas paths to minimize the effects of gas-borne 
solids; (c) evaluating the possible corrosive effect of 
mineral matter in the coal. 

The Bureau of Mines is studying improved methods of 
ash separation, considering changes in combustor design, 
and devising test mbes that will provide accurate 
mass and heat balance for each component of the unit. 

The Gas Turbine Division of the General Electric 
Company is co-operating in a critical study of the aero- 
dynamics of the turbine with respect to the distribution 
of gas-borne solids and will use est studies as the basis 
of recommendations for improved blade design. 


Fuel-Cell Power Pack 


A PORTABLE power supply representing one of the first 
practical military rg cena of fuel cells is being de- 
veloped by General Electric and undergoing evaluation 
testing. 

Producing 200 watts of 24-volt d-c for 14 hr, the 30-lb 
power pack can be carried easily by one man and will 
take the place of a 55-lb engine | gereerss or 80 lb of 
secondary batteries. If operated continuously over 
longer periods of time, it requires only additional in- 
crements of fuel. For example, to provide full power at 
a remote site for a week, only 72 lb of fuel would be 
needed. This is opposed to transporting almost a half 
ton of freshly charged batteries to the site. 

The power pack is designed to operate at full load for 
a minimum of 2000 hr without maintenance. 

There will be a series of 30 ion-membrane fuel cells 
each 11 in. sq and approximately '/, in. thick. 
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Analog-Digital Differential Analyzer 


Tue National Bureau of Standards has been investi- 
gating a proposed analog-digital differential analyzer! 
that combines the analog advantages of high speed and 
continuous representation of variables with the digital 
capability for mo precision and dynamic range. It 
represents dependent variables by two quantities, a 
digital number representing the more significant part, and 
an analog electrical voltage representing the less signifi- 
cant part. 

Developed by H. K. Skramstad of the NBS data- 
processing-systems laboratory, the proposed analyzer 
appears to be naturally applicable in simulating the 
dynamic problems in missile or aircraft-design studies. 
The addition of short digital registers and other digital 
components to an analog computer provides the increased 
precision required for solving such problems, while re- 
taining the speed of the analog computer. 

The electronic analog computer, although useful in 
solving dynamic problems described by differential equa- 
tions, suffers from limitations of accuracy and dynamic 
range. The digital differential analyzer can provide any 


1 Further technical information is given in “‘A Combined Analog- 
Digital Differential Analyzer,’’ by H. K. Skramstad, Proceedings, 
Eastern Joint Computer Conference, 1959. 


REFRACTORY — BINDER MIXING 


The sequence of process operations, upper 
row, in a unique metal-casting process 
which utilizes ‘‘microcrazing’’ to accommo- 
date expansion. By accelerating conchoidal 
fracture C, structure shown in photomicro- 
graph Eis formed. 


Ceramic-Mold Casting Technique 


A UNIQUE metal-casting process produces large metallic 
products with higher strength and closer dimensional 
tolerances. It has been demonstrated by Shaw Process 
Development Corporation, Port Washington, N. Y., a 
division of British Industries Corporation, and was 
originally developed in England in 1938. Called the 
Shaw Process, it produces sound sections, smooth surface, 
close-tolerance dimensions, and complex shapes without 
lengthy machining techniques. 

Castings can be made of any metal—from brass or 
bronze up to and including stainless steel and the high- 
temperature alloys used in gas-turbine and missile 
construction—in small or large quantities. 

The unique advantages stem from an unusual ceramic 
material used in the production of the mold which 
produces ‘“‘microcrazing,’’ a three-dimensional effect 
which has the appearance of wire netting under the 
microscope. This consists of minute fissures or air 
paps which are small enough to prevent molten metal 
rom entering into them, but large enough to accommo- 
date the expansion of the individual ceramic or refractory 

articles when heated by the molten metal. Even more 
important, these fissures are just the right size to allow 
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PATTERN STRIPPING BURNOFF 


required degree of accuracy or dynamic range, but it can 
be pare 3 slow in operation and subject to possible 
instability of solution resulting from numerical repre- 
sentation of the variables and the use of finite differential 
calculus in integration. Using both analog and digital 
techniques in a single analyzer makes it possible to com- 
bine the advantages of each for solving problems rapidly 
and with the desired level of precision. 


It is estimated that with present components the pre- 
cision in solving problems can be increased by a factor of 
10 to 100 over conventional analog methods. 


Under the sponsorship of the Bureau of Naval Weap- 
ons, work has recently begun on the construction of 
breadboard models to evaluate the system. These cir- 
cuits will contain two integrator and two multiplier units, 
each capable of receiving input voltages from other 
units. Digital registers and digital-to-analog converters 
will be constructed from transistorized digital packages, 
and the analog components from commercially available 
wide-band operational amplifiers. These units will 
have ecight-bit-plus-sign input and accumulating regis- 
ters, and an analog vs ellen voltage of 10 volts. They 
will operate with a Ar of 1 millisec or less. 


BAKING — CASTING - 


air and gases to escape—thus avoiding porosity, cracks, 
surface inclusions, and other bugaboos of conventional 
foundry operations. 

Metal castings produced in Shaw molds are said to have 
better surfaces and sounder sections because of the-elimi- 
nation of gas ‘‘pickup’’ fromthe mold. This results from 
the controlled ‘‘craze cracks’’ which allow the ventin 
of air trapped by the metal stream. An economic ad- 
vantage resulting from this phenomenon is that molds 
can be designed without a great many of the massive 
“risers’’ which are characteristic of conventional! molds. 

From the design engineer's point of view, the greater 
intricacy of detail obtained in the final product is an 
important advantage. This results from the charac- 
teristic of ‘‘strippability,’’ due to the rubbery nature 
of the jelled ceramic-mold mass. Still another source 
of benefits in the final metal product is the fact that the 
unique Shaw mold allows the pouring of hot metal 
directly into the cold mold—a situation that is un- 
thinkable with any other ceramic body. This advantage 
in turn stems from the ‘‘breathing’’ of the mold particles, 
which gives the mold complete resistance to thermal 
shock, and virtually zero coefficient of expansion. 
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An octagonally shaped compressor station in this ultramodern municipal gas plant 


makes possible a very short radial transmission of gas to and from the compressors 


Automatic Gas Plant 


Tue Long Beach, Calif., Municipal Gas Department 
has installed a $2.5-million ultramodern, fully auto- 
matic facility to tie into the present expanding distribut- 
ing system. 

Designed and engineered by M. A. Nishkian & 
Company, the plant features a huge Wiggins-type gas 
holder and an octagonally shaped compressor station. 

Contrary to conventional in-line-designed plants, the 
unusual octagonal! design encircles a 10-ft-diam sphere 
for gas suction, and has a doughnut-type ring header 
encircling the sphere for gas discharge making possible a 
short radial transmission of gas to and from the compres- 
sors. 

Automation advancements are especially prominent 
at the unique plant, where central recording and indicat- 
ing instruments are contained on a complete wall panel. 
Observed by a single operator seated at a modern console, 
he can, through use of pneumatic-type apparatus, operate 
the entire plant automatically. Even valves or groups of 
valves located miles away throughout the city’s distribu- 
tion system can be remotely operated from this same 
master control panel. 

The giant gas holder, an outstanding achievement 
in heavy construction, built by General American Trans- 
portation Corporation, rises 17 stories and has a capac- 
ity of 5 million cu ft of gas. 


Operation Pig Squeal 


In A Move akin to “‘getting the last squeal from the 
pig,’ a group formed by Cities Service, Atlantic Re- 
fining, Tidewater Oil, and Continental Oil has pur- 
chased a large dry-adsorption system from Delta Tank 
Manufacturing Company for the recovery from natural 
gas of gasoline and “‘bottled-gas’’ products such as 
propane and butane. Some 175 million cu ft a day of 
offshore natural gas are expected to yield as much as 
400 bbl of natural gasoline, plus separate streams of 
butane and propane totaling 600 bbl, without apprecia- 
bly shrinking the stream of natural gas that will flow 
to domestic and industrial consumers. 

Placed in operation at Grand Cheniere, La., early 
this year, the big unit consists of eight 20-ft-high towers. 
Four towers contain some 60,000 Ib of a new grade of 
= activated carbon made from selected petro- 
eum products by National Carbon Company, Division of 
Union Carbide Corporation. Activated carbon is par- 
ticularly efficient in trapping the lighter petroleum 
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products such as propane and butanes. The other four 
towers will contain silica gel and activated carbon for the 
adsorption of the heavier natural-gasoline fractions 
(pentanes, hexanes, heptanes, and heavier). Natural 
— is used primarily as a motor fuel stock; the 
iquefiable petroleum gases, LPG, and their components 
are used to control gasoline vapor pressure, as ‘“bottled- 
gas’’ fuel, and as a raw material for petrochemical 
plants. 


Machines Duplicate Human Thinking 


Macsines can now control other machines, predict the 
weather, memorize all the knowledge of the world, 
compose music, translate languages, send rockets into 
space, and solve in a few pm problems on which 
mathematicians could spend a whole lifetime. 

The equivalent of the human memory could be em- 
bodied on a piece of glass 5 X 6 in. at the present state of 
computer development. The electric circuits would be 
stenciled on the glass by putting a diagrammatic mask 
over it and depositing a fine film of metal. The film would 
serve as a pattern of electric wires. This spider’s-web 
circuit can be frozen at about —270 C—-the temperature 
at which helium gas liquefies (liquid helium is used as 
the refrigerant) and certain metals become supercon- 
ductive. 

Furthermore, experts attending the first International 
Conference on Information Processing as reported in the 
Proceedings just published by UNESCO foresaw, within 
a matter of years, electronic devices which will memorize 
all the knowledge in the world—the British Museum, 
the Bibliothéque Nationale, the Library of Congress, and 
indeed, all the recorded facts of the Occident and the 
Orient, past and present. 

With all its circuits, valves, and gadgets, 15 years ago 
the electronic computer was in principle just an ultra- 
high-speed abacus, capable of doing complicated sums in 
split seconds. Today this device has developed to the 
point where Edward Teller could claim that not only 
could it count and memorize but that it could become 
teachable, acquire experience, form judgments, develop 
emotions, onl take initiative. “‘I believe that the ma- 
chine can be given the power to make value judgments as 
well as logical reasoning, and from that I can construct, 
mathematically, a model for machine-emotion .. . 
When you come down to it, what is the difference 
between machine-thinking and our own thinking? We 


MECHANICAL ENGINEERING 


j 
‘ 
i 
MES 
- 
i 
‘ 
: 
: 


cannot draw the line. Any human process which is 
logical can be copied by the machine." 

This prospect was not at all reassuring to some clec- 
tronic experts. Bernard Benson, an American designer 
and manufacturer, warned the conference that the ma- 
chine has only as much integrity and honesty as the in- 
formation that is put into it by human beings. People 
were not only fallible but sometimes deliberately so. 
This was exceedingly dangerous because the gigantic 
memories which they were discussing would contain a 
great deal of information—much of it about people. 


Saving Almost 2 Million Btu per Hr 


A savine of almost 2 million Bru per hr is expected 
by American Cyanamid Company, Bound Brook, N. J., 
with the installation of a new Fin-Pak heat exchanger 
manufactured by The Air Preheater Corporation, Wells- 
ville, N. Y. 

The heat exchanger, which uses the recuperative 
principle of heat recovery, is expected to capture and 
utilize close to 2 million Btu per hr which were formerly 
wasted in the atmosphere. As the exhaust gas passes 
through the unit, metal fins with an exposed surface of 
almost 6000 sq ft trap the heat and conduct it through 
a separating wall into the path of incoming air. The 
fins extending into the flow passage of cool air preheat 
the incoming air before its entry into the superheater. 

The cool air is drawn into the system by a compressor, 
and after passing through the heat exchanger is fed 
into the superheater to erg combustion of the fuel 
oil. Since the incoming fresh air arrives in the super- 
heater at a temperature of over 700 F—increased by the 
= from 100 F—there is a substantial reduction in 
uel requirements. 

The compact (approximately 10 X 5 X }3-ft) heat 
exchanger, weighing only 13,000 Ib, was placed at the 
base of the adledl stack. A 25-ft, 16-in-diam stack 
will be placed above it, thus making the unit a com- 
ponent of the exhaust system. 

The exchanger is designed to take 12,000 Ib per hr 
of air at 100 F and 16,000 Ib per hr of gas at 770 F and 
has a rated air-side effectiveness of 92.2 per cent. With 
an inlet pressure of 19.7 psia for air and 14.7 for gas, the 
pressure drops are 9.4 in. water gage on the air side and 
2.6 in. water gage on the gas side. 

The Bound Brook plant of American Cyanamid is 
vw of the Organic Chemical Division which manu- 
actures organic chemicals used primarily by the tex- 
tile, rubber, and mining industries. The Fin-Pak heat 
exchanger is part of a process making diphenylamine, 
an intermediate in the manufacture of rubber chemicals. 


The recuperative principle of heat recovery will 
be used in this new heat exchanger 


EHV Tower Designs 


Avuminium, Lrp., of Canada, and Commonwealth 
Associates have completed design of towers they were 
preparing for the Extra-High Voltage Project. Alcan, 
a new co-operator, brings the number of companies 
associated with General Electric in this research project 
to twelve, according to the June 1 Electric Light and Power. 

Alcan’s aluminum tower (slated to be No. 8 in the 
project) will be guyed and V-shaped. Masts will be 
101 ft long and ba crossarm, 98 ft above the ground, 
will be 93 ft long. The guyed 4500-lb Alcan tower will 
be fabricated by Michael Flynn Manufacturing Com- 
pany of Philadelphia, Pa. Commonwealth Associates, 
nc., has designed steel towers 10 and 17. Tower 10, one 
of the two highest structures in project EHV, will be 166 
fe tall for a 2200-ft span across the Housatonic River, 
while tower 17 will have a more representative height 
of 123 ft. The narrow-base, minimum-weight steel 
towers will be fabricated by the American Bridge Divi- 
sion of United States Steel Corporation. 

Left, high steel tower designed by Commonwealth 


Associates; right, V-shaped aluminum tower de- 
signed by Aluminium, Ltd., of Canada 


Handling Cryogenic Materials 


Crrocenic fluids-—extremely cold and_ generally 
liquefied gases—are used increasingly for a variety 
of engineering purposes. According to an article in the 
Industrial Bulletin of Arthur D. Little, Inc., the com- 
monly used cryogens are helium, hydrogen, nitrogen, 
fluorine, oxygen, and methane. They boil at atmos- 
pheric pressure in the range of —452 to —258.5 F. 

These fluids attain a high density when liquefied. 
They can be easily stored at only a few atmospheres of 
pressure, and it is economical to ship them in this dense 
form. For example, liquid methane has been trans- 
ported across the Atlantic in a specially designed tanker. 
Large quantities of oxygen have been stored and trans- 
ported as liquid for use in steel production. Liquid 
oxygen is now the most common oxidant used in missile 
propellant systems. Liquid hydrogen is expected to be 
the fuel for future U. S. space probes, and liquid fluorine 
is under careful study as an oxidant. Liquid nitrogen 
is used as a refrigerant to improve the performance of 
infrared and electronic detecting systems, and liquid 
helium provides a low-temperature environment for 
basic research into the structure of matter and high- 
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performance electronic components, such as computer 
elements and crystals for infrared detectors. 

Cryogens are not only dangerous to handle because of 
their low temperatures, but liquid oxygen and fluorine 
are especially hazardous because of their strong oxidizing 
properties. Most organics and many metals will burn 
in their presence, possibly with explosive violence. 
Even a light hammer blow directed against certain 
materials saturated with liquid oxygen is often enough 
to initiate a detonation. Fluorine is extremely toxic 
and corrosive, requiring special venting systems and 
materials of construction. Hydrogen has very wide 
flammability limits, and will explode if — in air in 
an enclosed space. Many materials of construction, 
particularly carbon steel, become as brittle as glass. 
Thus it is necessary to use materials such as copper, 
aluminum, or stainless steel to avoid the hazard of cata- 
strophic failures caused by brittle fracture of apparatus 
containing cryogens. 

Since the amount of heat per pound required to vapor- 
ize cryogens at atmospheric pressure is only '/s5 to '/,00 
that required to vaporize water, even small amounts of 
heat will evaporate substantial quantities. The storage 
vessel must be well insulated and provision made for 
venting, recondensing, or refrigerating the cryogen. 
One kind of cryogenic container is similar to a thermos 
bottle, with double walls enclosing an evacuated space. 
Alternatively, the space can be filled with a low-ther- 
mal-conductivity powder to achieve the same insulating 
qualities with less stringent vacuum requirements. 
Improved insulations, with still lower thermal con- 
ductivity, are being developed. One type uses layers of 
aluminum-foil and fibrous-glass separators. The entire 
sandwich is evacuated. 

The transfer of cryogens from storage to the place of 
use is accomplished with centrifugal pumps or pressur- 
ized gas, either separately or in combination. In 
present-day ballistic missiles, liquid oxygen in the missile 
oxidant tank is delivered to the combustion chambers 
at pressures that range from 300 to 750 psi. These 
pressures are usually obtained in a single-stage cen- 
trifugal pump driven by gas turbines. The space that 
remains in the tank as the oxidant is removed is kept 
under 2 or 3 atm pressure. In missile ground-support 
facilities, liquid oxygen may be transferred by using 
either gaseous oxygen or nitrogen to pressurize the 
storage tank. In gas-pressurized transfer, either the 

aseous form of the cryogen being transferred or lower- 
Soibap-point gases which do not react with the cryogen 
are used. 

Great care must be taken in operating storage vessels 
or transfer systems to prevent contamination. Even 
inert elements, such as water or nitrogen, which are 
solid at the temperature of liquid hydrogen, can cause 
damage to mechanical equipment, such as valves, by 
acting like dirt particles. Oxygen ‘‘freezes’’ in the 
presence of liquid hydrogen, and under certain conditions 
the two can react with explosive violence. One method 
for removing contaminating gases is to evacuate the 
system and then flush it out with a pure inert gas or 
with the gaseous form of the liquid to be stored. Gas 
analyzers are often used to sample the atmosphere at 
various points in the system, to guard against re-ent 
of contaminants after the cryogen has been jneotenel 
Many other techniques have had to be developed to per- 
mit the handling of liquefied gases in quantity; cryogenic 
engineering is an art in itself. 
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Nuclear Briefs 


> Nuclear Gasification of Coal 

James P. McGee and Sidney Katell of the U. S. Bureau of 
Mines recently reported preliminary calculations which 
show an economic advantage in using nuclear heat to 
gasify coal, according to the June, 1960, Forum Memo of 
the Atomic Industrial Forum. 

Their conceptual design calls for producing the process 
heat with three 250-tmw slightly enriched, gas-cooled 
reactors and passing the helium coolant through an ex- 
changer-type gasifier where coal and steam would be 
reacted to form carbon monoxide and hydrogen. 

A system of this size, according to their calculations, 
would use 311,000 lb per hr of a low-quality coal to 
produce 14 million cu ft per hr of carbon-monoxide 
hydrogen inixture which could be further processed to 
produce 90 million cu ft per day of high-Bru gas. 

In order to test the feasibility of the proposed system, 
the Bureau of Mines has constructed a high-temperature 
helium loop at its Morgantown, West Va., Coal-Re- 
search Center to test components such as heat exchangers, 
recycle compressors, and valves. 


> Nuclear Weather Detector 

Tracerlab, Inc., has been awarded a contract by 
the AEC’s Office of Isotope Development to develop a 
nuclear weather detector for the U. S. Weather Bureau, 
according to the June, 1960, Forum Memo of the Atomic 
Industrial Forum. 

The company said that operation of the device will be 
based on the ozone in the earth's atmosphere reacting 
with a radioactive clathrate (a crystalline substance in- 
side of which is trapped radioactive krypton 85) to re- 
lease a proportional amount of radioactive krypton 85, 
which in turn will be measured by a built-in Geiger tube. 
One meteorological theory, according to the company, 
holds that weather patterns can be more readily pre- 
dicted with increased information on the size, flow, and 
location of ozone clouds caused by solar radiation in the 
earth's atmosphere. 


> Flatcar-Mounted Steam Generators Used in Testing 
In the preliminary testing prior to the activation of 
Commonwealth Edison Company's 180,000-kw Dresden 


Preliminary checking of the Dresden Nuclear Power Sta- 
tion's steam lines was made with conventional packaged 
steam generators mounted on flatcars 
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Nuclear Power Station, the steam lines had to be checked 
and the turbine balanced prior to the start-up of the 
entire Nuclear Reactor System. This was accomplished 
—— and economically with two Keeler Type-DK 

ackage Steam Generators. These were arranged on 
location to simulate the eventual pattern of nuclear op- 
eration. 

Two 55,000-lb-per-hr Keeler DK units were fired-up 
five days after their arrival at the job site—without 
removing them from the railroad flatcars on which they 
had traveled from the E. Keeler Company plant in 
Williamsport, Pa. Fuel oil was piped directly to the 
burners through temporary underground lines from 
nearby tankcars. The steam generators were installed 
in the summer of 1959 and removed from the job site in 
January, 1960. 

The two package steam generators were operated at 
Capacities up to 68,000 lb per hr for considerable periods 
in the preliminary checking and later final testing of the 
_— steam system, and in the balancing of the tur- 

ine. 


> KEWB Reaches 2,300,000-Tkw Peak Power 

The Kinetic Experiment on Water Boilers, KEWB, a 
nuclear research reactor operated by Atomics Interna- 
tional at Canoga Park, Calif., for the AEC, has reached 
a power peak of 2,300,000 tkw after installation of a new 
core vessel. 

KEWB is a 50-kw homogeneous reactor for safety 
studies fueled with a solution of U-235. 

Quick surges of energy are produced to investigate 
basic mechanisms and the inherent shutdown behavior o 
the reactor during abnormal operating conditions. The 
pulse reactor can also be used for determing the effects 
of intense momentary radiation on biological systems 
and electronic equipment. 

The new core enables the reactor to more than triple 
its previous pulsed thermal-power output which totaled 
650,000 kw. 

With the new core, KEWB delivers 90 per cent of the 
energy of a maximum power surge in just 0.005 sec. 
During power bursts, the KEWB reactor produces more 
than 100,000 tkw per quart of fissionable fuel. The 
reactor automatically shuts itself off after the power 
surges without sustaining damage. 


The Kinetic Experiment on Water Boilers is a pulse ex- 
periment which has reached a 2,300-000-tkw peak 


Plastic caps on 
common steel 
bolts that do not 
pop off when 
tighented are 
corrosion 
resistant 


Materials 
Briefs 


> Plastic-Capped Bolts Resist Corrosion 

Botts are being capped with a durable and corrosion- 
resistant plastic to extend their usable life under high- 
rust or chemically corrosive conditions. 

The capping method was developed by Clear-Cite 
Products OFC icago, Ill., specialists in plastic coatings 
and moldings. It uses Kralastic MM, a new acrylonitrile 
butadiene styrene copolymer, developed by the Nauga- 
tuck Chemical Division, United States Rubber Co., 
which is designed to resist cold flow under loads. This 
a oad prevents the cap from popping off under the 

igh-torque squeezing action which occurs when the 
bolts are tightened. 

Millions of the cues bolts are already in pro- 
duction for an application where highly corrosive juices 
are generated. Cost is about half that of bolts capped 
with stainless steel. 


Synthetic-Mica “Paper” 

A method of forming tiny flakes of synthetic mica into 
paper-thin sheets that may prove superior to natural 
mica for certain uses in electronics has been discovered 
by the Bureau of Mines at Norris, Tenn., under an ac- 
celerated research program sponsored by the General 
Services Administration. 

Further work to reduce the mica paper's tendency 
to absorb water in storage and to improve its properties 
is being undertaken by the Bureau and General Telephone 
and Electronic Laboratories, Inc., of Flushing, N. Y. 

Strength and flexibility, high dielectric strength, 
and better retention of properties than natural mica are 
characteristic. 

The synthetic-mica flakes are obtained by crystallizing 
a melted mixture of feldspar, sand, magnesia, lithium 
fluoride, and other minerals. 


> Fernico-5 Matches Thermal Expansion of Alumina 

A new alloy, ‘‘Fernico-5,’’ which closely matches the 
thermal expansion of alumina has been announced by 
General Electric Research Laboratory. 

The thermal expansion of alumina, the ceramic that 
possesses probably the best combination of properties for 
general use in the electric industry, is much lower than 
that of the metals and alloys normally used in metal- 
to-ceramic seals. For this reason it has not been possible 
to take full advantage of its high strength, high heat 
resistance, and excellent insulating properties. 

Fernico-5 combines iron, nickel, and cobalt in a unique 
ratio. The desired, low thermal expansion of Fernico-5 
is achieved by optimizing the ferromagnetic properties 
in this iron-base alloy. Vacuum melting is used to 
control oxygen levels and expansion characteristics 
without addition of other elements, such as manganese 
or silicon. 
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Earth Path Indicator. Minneapolis-Honeywell developed 
this device for Project Mercury. The indicator 

contains a globe which revolves slowly to duplicate the 
position of the earth under the orbiting capsule, as 
though the astronaut were actually seeing the earth. He'll 
need this when he fires the rockets that bring him back. 


Electron Welding. At Republic Aviation, an ex- 
periment with a new welding process—the weld- 
joint area bombarded with electrons to generate 
about 6000 F. The goal: Welded joints to with- 
stand 3000 F in such space-age metals as molyb- 
denum alloy and pure tungsten. 


Rocket Thrust Chamber. At Solar 

Aircraft, U-shaped strips of stainless 

steel (AM-350, by Allegheny Ludium) laid 

on a mandrel and welded, will later be 
wrapped with ribbon of the same steel. The 
assembly is then brazed, forming a 
regeneratively cooled thrust chamber in 
which fuel flows in the channels before 

it reaches the injector. 
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Beading Pyrex Pipe. Corning Glass has developed 
equipment for on-the-job cutting and beading of 
Pyrex Brand piping and “‘lifetime drainlines."". The 
outfit is supplied in a special kit and can be quickly 
set up for fabricating nonstandard lengths. 


Expansion Control. H-p cylinder for a 357,000-kw 
steam turbine-generator unit by Allis-Chalmers. The 
ring-type nozzle chest and separate inner cylinder 
blade rings isolate these faster-heating sections, 
preventing distortion due to differential expansion. 


Self-Coating Ceramic. 
Boeing sponsored the 
research which led to 
this ceramic graphite-base 
material. It forms its own 
protective coating against 
heat and oxidation, 
for ultrahigh- 

speed flight. 


Brakes 
for the Rocket Sled. 

Northrup designed the sled—and 

the braking fins. When the rocket burns 
out, the fins snap open, bringing the 
sled to a safe stop from 2688 mph. 

In the picture, the sled 

is headed toward you. 


Fuel-Cell 

Power Pack. Asa 
power source for field 

radar, this fuel cell, 

General Electric's Model AE-12, 
produces 200 watts at 

24 volts, operates on hydrogen 
and oxygen. Replaceable 
canisters, inside the pack, 
produce fuel for 14 hr of 
unattended operation. 

Weight: 30!b. What will 

the GI think of GE? 
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Rotterdam-Rhine Oil Pipeline 


In tHe ‘‘European Survey’ for June, 1959, mention 
was made of the oil pipeline then under construction from 
Rotterdam to the German refineries in Western Germany, 
about 185 miles up the Rhine—the first international 
crude oil line in Western Europe. Part of it was then in 
use, but the complete system is now in operation. It 
was formally inaugurated June 27, 1960, in a ceremony at 
Venlo, near the Dutch-German border, by Mr. H. J. 
Slingenberg, joint managing director of the owning 
company, the N. V. Rotterdam-Rijn Pijpleiding Maat- 
schappij. This is a joint undertaking, 40 per cent of the 
shares being held by the Royal Dutch/Shell Group, 40 
per cent by the Gelsenberg und Mobil Oil Handels 
Gesellschaft, and 20 per cent by the California Texas Oil 
Corporation. The line has cost nearly $30 million to 
build and can transport 8'/. million tons of crude oil a 
year. When an ideas pumping plant is installed, it 
is expected to handle 20 million tons. From Pernis, near 
Rotterdam, it runs 95 miles to Venlo and there divides, 
one branch of 63'/2 miles serving the Shell refinery at 
Godorf (which will take 4 million tons a year), and the 
Caltex plant at Wesseling, near Cologne. The other 
branch runs 28 miles to Wesel, where it connects with an 
existing 16-in. line to Gelsenberg. 


Oil pipeline being constructed from Rotterdam to West Germany. 
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EUROPEAN SURVEY 


Sectional World Power Conference 


Tue plenary meetings of the World Power Conference 
are held at intervals of six year —the next will be in 
1962, in Melbourne, Australia—but in between these 
major events it is the practice to hold sectional meetings 
in different countries, at which attention is devoted to a 
comparatively limited field or theme. This year's 
Sectional Conference, held in Spain from June 5 to 9, 
with headquarters in Madrid, dealt with “‘Methods for 
Solving Power Shortage Problems’’ and drew a record 
attendance of 1356 participants from more than 50 coun- 
tries, who contributed 164 papers to the 14 sections into 
which the broad subject was divided. It was a heavy 
program to compress into 3'/2 working days (for the 
technical sessions were held only on June 6-8 and the 
—s of June 9) but the reporters who had pre- 
digested the papers had done their work well and most of 
the speakers in the discussions were commendably brief 
and to the point in their remarks. 

There was some disappointment, though, when it was 
realized that the visits to places of technical interest in 
the neighborhood of Madrid—to various works, the 
Nuclear Energy Center, hydroelectric plants, and so on— 
were arranged to run concurrently with the technical 
sessions. Another couple of days would have eased the 
situation considerably, for there was also the usual 
generous provision of official and private receptions and 
similar gatherings to be fitted somehow into the time- 
table. 

The proceedings began with a formal meeting on June 
5 at which the delegates were officially welcomed by the 
Spanish Government, the Corporation of Madrid, and 
the Spanish Nationa] Committee of the World Power Con- 
ference. Addresses were presented by representatives of 
various participating nations, including the United 
States and Great Britain, and the United Nations Eco- 
nomic Commission for Europe; and a message was read 
from Sir Harold Hartley, Honorary Chairman of the 
International Executive Council. Dr. F. Holzinger, 
President of the World Power Conference, dathasiiel, in 
a short address, the need to ‘‘accelerate to the maximum 
the economic promotion of the underdeveloped regions,” 
as well as the responsibility resting upon engineers and 
scientists in bringing this about. Somewhat similar in 
plan, but rather less formal, was the closing session in 
the afternoon of June 9, at which Sir Vincent de Ferranti 
(G.B.) presided. 


Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton Surrey, England. 
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After the closing session the delegates and other parti- 
cipants, with their 744 ‘‘accompanying persons,”’ 
dispersed; many of them on the six “‘study tours,’ ra- 
diating from Madrid, which were admirably arranged 
to provide them with a general impression of the techni- 
cal as well as the scenic resources of the country. As 
Sir Christopher Hinton, the British Government's 
official representative at the Conference, said at the 
opening meeting, the developments achieved in Spain in 
both industry and agriculture within the past ten years 
have been 


Gas From the Sahara? 


Waite for the most part the contributions to the 
Madrid World Power Conference dealt with current prog- 
ress in conventional means of power production and dis- 
tribution, an interesting indication of possible future 
developments with natural gas was given by Mons. 
Georges Combet, President of the French National 
Committee. 

Four years ago, he said, there was a feeling of in- 
security among the OEEC countries regarding the possi- 
bility of meeting the increasing demand for power, 
but already the outputs expected then for both gas and 
nuclear energy in 1960 had been surpassed. He pre- 
dicted that in another three years supplies of natural gas 
from the Sahara would be arriving in Europe. A project 
was now in hand to lay an 8-in. gas main across the Medi- 
terranean from North Africa, though the route to be fol- 
lowed had not yet been settled; it might be near Gi- 
braltar, or through Italy, or across to France from Al- 
geria. The capital investment involved would be about 
$700 million. 


Advanced Gas-Cooled Reactor 


At Winpscate, in Cumberland, England, not far from 
the original plutonium-producing reactor which ‘‘ran 
away’’ three years ago and had to be permanently sealed 
off, the new experimental advanced gas-cooled reactor of 
the United Kingdom Atomic Energy Authority is now 


A detailed view showing the method of supporting the preformed steel 
plates during fabrication by Babcock & Wilcox Limited of the weided 
steel containment building for Advanced Gas-Cooled Reactor of the 
United Kingdom Atomic Energy Authority at Windscale, Cumberland 


rapidly taking shape. The power-producing atomic 
plants at Calder Hall and Chapelcross, which are in 
regular use feeding electricity into the national grid, have 
fuel elements of natural uranium enclosed in cans of 
magnesium alloy, but this combination is limited to an 
— of about 2.5 mw per ton of uranium and a can 
surface temperature (which controls the temperature of 
the CO, gas coolant) of 450C. The new type of reactor 
will use uranium oxide fuel instead of metallic uranium, 
with cans of either beryllium or stainless steel, enabling 
the coolant temperature to be raised to 500-575 C and the 
output or “‘fuel rating’’ to 19.5 mw per ton—six times 
that of the Calder Hall type. By this means it will be 
possible to raise the net prs of the station to 38 per 
cent, compared with the 25 to 30 per cent of the Calder 
Hall type, giving half again as much electrical output for 
the same reactor heat output. 

The reactor vessel is of aluminum-killed grain-con- 
trolled mild steel, having an internal diameter of 21 ft, 
a height of 53 ft 6 in., and a weight of 250 tons. It is 
contained in a steel shell 135 ft diam, spherical in form for 
about two thirds of its height, with the lowest third in 
the form of an inverted cone. It weighs 850 tons and is 
made of steel panels, pressed into shape at the works of 
the contractors (Babcock & Wilcox Ltd.) and welded 
together at the site. All welds are radiographed. 
The base of the conical portion is 70 ft diam. There 
are four heat exchangers, 67 ft 9 in. high and 11 ft in 
diam, and four centrifugal gas circulators, driven at 
3000 rpm by squirrel-cage induction motors of 1570 hp. 
The 33-mw turboalternator will run at 3000 rpm, deliver- 
ing 11.5 kv current at 50 cycles. The pressure at the tur- 
bine stop will be 650 psig. 

Eighty per cent of the fuel elements will be contained in 
venslians cans and 20 per cent in stainless-steel cans. 
Spent fuel elements will be removed and new ones in- 
serted by a refueling machine that weighs 400 tons and 
stands 60 ft high. The graphite core of the reactor, con- 
sisting of 3000 closely fitting graphite blocks, weighs 
210 tons. The CO, coolant is circulated at the rate of 
about 20 tons per minute. It is expected that construc- 
tion will be completed in April, 1961, and that the plant 
will be giving its full output by October, 1961. 


The advanced gas-cooled reactor being built at Windscale. The ulti- 
mate objective is to gain operating experience of carbon-dioxide- 
cooled, graphite moderated power reactor using a different type of fuel 
canning material than at Calder Halli and at a higher temperature. 
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Convertiplanes in Commercial Operation 

60—Av-4...By D. E. Postle, The Kaman 
Aircraft Corporation, Bloomfield, Conn. 
1960 ASME Aviation Conference paper 
(multilithographed; available to April 1, 
1961). 


The short-haul market offers the great- 
est potential yet to be developed in the 
air-transportation industry. Basic re- 
quirements of short-haul transportation 
and the aircraft flight characteristics 
necessary in this field are considered. 

The offering to the public of short-haul 
scheduled air-transport service should 
include the following essential features 
in order to generate high-volume passen- 
ger travel and profitable load factors: 
(a) Direct city-center to city-center 
operation; (4) convenient locations 
within cities for the arrival and depar- 
ture; and (c) punctuality of schedules. 

Flight characteristics necessary for an 
aircraft to perform successfully in short- 
haul operations are: (@) Ability to 
land and take-off vertically; (6) complete 
instrument capability, full anti-icing 
provisions, and multiengine power with 
adequate performance in the case of failure 
of one power unit; and (c) adequate 
net payload capability under all operating 
situations coupled with a reasonably high 
cruising speed—a minimum of 175 mph. 

According to the author, only the 
Convertiplane can meet these require- 
ments. Only one Convertiplane configu- 
ration has proved its value and includes 
all of the flight characteristics, speed, 
and economic factors required for com- 
mercial transport operation. This is 
the true helicopter to which has been 
applied stub wings and additional thrust 
devices which achieve rotary wing flight 
with the unloaded rotor principle. Of 
this type, the Fairey Rotodyne has been 
developed and flight-tested to insure its 
commercial success. Details of this plane, 
and its advantages in the field of pas- 
senger and cargo carrying, are presented. 
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Fixed Wing STOL Aircraft With Distrib- 
uted Suction BLC for Extended Latitude. . 
60—Av-12...By J. J. Cornish, I!1, Missis- 
sippi State University, State College, Miss. 
1960 ASME Aviation Conference paper 
(multilithographed; available to April 1, 
1961). 


The fundamentals and details of apply- 
ing boundary-layer control by means of 
suction through distributed perforations 
for the purpose of extending the steep 
take-off and landing abilities of fixed- 
wing aircraft are discussed. 

Two aircraft, a modified L-21 and a 
modified L-19, which have been equipped 
with high-lift systems utilizing dis- 
tributed suction are examined as typical 
examples of this class of STOL vehicles. 

The performance of these airplanes is 
analyzed and the effectiveness of this 
type of high-lift system is compared to 
other existing high-lift devices such as 
the single and multislotted flap and sys- 
tems using other forms of suction and 
ejection boundary-layer control. In 
addition, some problems unique to classi- 
cal aircraft operated at very high lift 
coefficients are discussed in detail. 


An Advanced Chemically Fueled Power 
Supply for Space Vehicles. .60—Av-29... 
By W. E. Wayman and A. W. Millis, Sund- 
strand Corporation, Pacoima, Calif. 1960 
ASME Aviation Conference paper (multi- 
lithographed; available to April 1, 1961). 


Approximately two years ago, Sund- 
strand Turbo initiated a basic program of 
investigation into auxiliary power sys- 
tems for space vehicles. This investiga- 
tion, encompassing various arrangements 
of heat sources and static and dynamic 
conversion apparatus, was organized and 
executed along the lines of two major 
work phases: (a) Systems synthesis and 
performance estimation, and (4) com- 
ponent research and development. 

The extensive investigation resulted 
in the development of an advanced chemi- 
cally fueled power supply for space ve- 
hicles. The prototype unit, the Model 
870, was started, which later became the 


DIGEST 


forerunner of the present Models 871 and 
871A currently under test. 

The Model 871 power system is a com- 
plete, integrated turbine-powered pack- 
age having accessory outputs over a duty 
cycle of 4.5 hr with a total life of 100 hr. 
The gross turbine-wheel output has a 
maximum rating of approximately 52 
hp. 
The Model 871A is the final prototype 
complete with fuel pump and multistart 
hypergolic ignition system. This ad- 
vanced prime mover, already operated 
continuously in excess of § hr, has, at the 
writing of the paper, accumulated over 
29 hr without change of components. 

Continuing developments have gradu- 
ally converted these one-time small 
power-level heat-sink units providing 5 
to 10 hp for a few minutes’ duration to 
machines capable of sustaining a full- 
power output between 50 and 100 hp for a 
continuous duty cycle of several hours. 


Possibilities for Si of H 
Dynamics and Perception. .60—Av-39... 
By A. J. Cacioppo, Goodyear Aircraft 
Corporation, Akron, Ohio. 1960 ASME 
Annual Meeting paper (multilithographed; 
available to April 1, 1961). 

A brief discussion of Newton's theorem 
of similitude and its relationship to 
contemporary computer technology in- 
troduces this paper. The application of 
similitude theory and computer tech- 
niques to behavior science research is 
demonstrated by a discussion of specific 
research from the areas of motor-response 
dynamics, perception, and space-flight 
applications. 

The paper is concluded by an enumera- 
tion of possible computer applications to 
behavior science research. The appli- 
cations range from intraperson to inter- 
person analysis, and include economic 
analysis as well as possible applications 
to problems encountered in international 
relations, such as the spread of hostile 
ideologies. 
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Accomplishments in Human Simula- 
tion. .60—Av-26...By A. B. Clymer, Mem. 
ASME, North American Aviation, Inc., 
Columbus, Ohio. 1960 ASME Aviation 
Conference paper (multilithographed: 
available to April 1, 1961). 


A brief review is given of many sig- 
nificant accomplishments in the simula- 
tion of physiological systems, human 
operators, and higher processes, using 
physical models and analog and digital 
computers. 

There are two broad classes of simu- 
lators: 


1 Physical models. 
2 Mathematical models embodied in 
computers. 


Simulation by means of a computer is 
more useful than a physical modei since 
computers are not restricted in the sys- 
tems they represent. Either the digital 
computer or the operational analog com- 
puter has advantages as a simulator. 

Accomplishments in physiology simu- 
lation include: (a) Cell simulation, (4) 
circulation dynamics simulation, (¢) 
neuromuscular system simulation, (@) 
homeostasis simulation, and (¢) bio- 
chemical reaction simulation. 

Accomplishments in human operator 
simulation included are: (@) Linear 
representations of a human operator, 
and (4) computer simulations of a human 
operator. 

Two approaches for the simulation of 
higher processes are included: («) 
Neural-net models, and (4) problem- 
solving models. 

The review indicates that there has 
been a vigorous and rapidly accelerating 
effort in the development of simulations 
of the human system. Mutual benefits 
should accrue from more communication 
among workers in the three areas of 
effort which have been pursued nearly 
independently during the past decade. 


Accomplishments in Human Operator 
Simulation. .60—Av-40...By R. L. Cosgriff 
and G. E. Briggs, The Ohio State Univer- 
sity, Columbus, Ohio. 1960 ASME Aviation 
Conference paper (multilithographed; 
available to April 1, 1961). 


Psychologists today have come to 
regard certain aspects of human behavior 


as possessing characteristics not unlike 
machines. Machine analogs serve the 


psychologists with a basis for conceptual 
reference. 

Of particular importance in this regard 
are the machine analogs provided by 
communication and by feedback-control 
theory. Theory development in psy- 
chology during the past decade has made 
increasing use of communication and 
feedback-control concepts especially in 
those fields of psychology concerned with 
the interaction of man and machine; 
g., in human engineering and in per- 
ceptual-motor skills. 

By reference to machine analogs it is 
possible to conclude that, as a controller, 
man resembles at times a dual-mode 
servo and at other times a sampling servo. 
He is capable, therefore, of changing 
significantly his control mode. Further, 
he is a nonlinear controller in that his 
control mode changes as a function of 
training and of fatigue, he exhibits 
transmission discontinuities and  ex- 
ponential lags, and he employs dither on 
occasion. 

The engineer has provided powerful 
quantitative methods to augment the 
descriptive capabilities cited. These 
quantitative methods are, of course, the 
techniques developed for determining 
transfer functions for the human operator 
in control tasks. 

These methods and the important in- 
sights providing to the understanding of 
human behavior are considered. A brief 
review of events leading up to the de- 
velopment of the transfer-function tech- 
niques is made with special reference to 
use of the techniques to explain human 
behavior in continuous control tasks. 
Consideration is given to recent research 
on the development of simulation tech- 
niques for the derivation of nonlinear 
transfer functions. 


Monorail Potential? . .60—Av-3...By W. H. 
T. Holden, Consulting Engineer, Pasa- 
dena, Calif. 1960 ASME Aviation Con- 
ference paper (multilithographed; availa- 
ble to April 1, 1961). 


Monorail, which has acquired a special 
meaning apart from the literal meaning 
of a railroad running on a single rail, 
is considered from the historical point 
of view, and the evolution of the various 
types known today is traced. Possi- 
ble types are classified. 


The potential of these systems from 
the standpoint of the vendor and the 
operating agency is analyzed, and it is 
concluded that, as a system, monorail 
has no advantages that will commend 
its use to an operator, while the age and 
variety of the prior art is such as to render 
any exclusive patent position by any 
vendor today unlikely. 

While the airframe industry has de- 
veloped technology that may be applied 
to the rail vehicle to the advantage of 
both the industry and the transit systems 
of the world, the diversion of these abili- 
tics into an exhausted art, monorail, 
cannot be regarded as a sound manage- 
ment or engineering decision. 


Maintaining American Airlines’ Turbojet 
Engines. .60—Ay-18...By J. S. Merenski, 
American Airlines, Inc., Tulsa, Okla. 1960 
ASME Aviation Conference paper (multi- 
lithographed; available to April 1, 1961). 


American Airlines began commercial 
operation of the Boeing 707 jet transport 
powered by four Pratt & Whitney 
JT3C-6 engines in January, 1959. Since 
then the engine has proved to be one of 
the finest and easiest to maintain power 
plants introduced into commercial avia- 
tion. 

The airlines’ basic philosophy of equip- 
ment Maintenances is the same regardless 
of type or use. It is summed up by the 
following priority rating: (4) Air worthi- 
ness, (6) passenger comfort, and (c) 
economy. 

Foremost, with respect to engine main- 
tenance, is necessarily air worthiness. 
This is illustrated by the following out- 
line of scheduled maintenance activity 
with regard to engines: 


1 A layover check is accomplished 
once in each 24-hr period to check for 
obvious items such as missing hardware, 
fluid leaks, and so on. 

2 At intervals not to exceed 50 flight 
hours a service check is made. 

3 A periodic check is accomplished at 
intervals not exceeding 300 flight hours. 

4 At the mid-overhaul period a hot- 
section check is accomplished. 


Since the hot section is the major prob- 
lem area in the engine, its maintenance 
is covered in detail. Also covered are: 
(4) Maintenance safety practices, (6) 


Artist's conception of a modern suspension-type monorail train (60—Av-3) 
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engine reliability, and («) engine over- 
haul. 

Observations of the engine’s mechani- 
cal integrity made from the detailed in- 
vestigation of every engine received for 
overhaul are enumerated. 

American Airlines’ experience shows 
that the ease of maintenance is helping 
make the turbojet engine the most re- 
liable power plant in commercial airline 
service. 


Maintenance on Pipeline Gas Turbines. . 
60—Av-19...By B. J. Matthews, E! Paso 
Natural Gas Company, EI Paso, Texas. 
1960 ASME Aviation Conference paper 
(multilithographed; available to April 1, 
1961). 


In 1952, the El Paso Natural Gas 
Company installed the first of 32 gas 
turbines as intermediate boosters on its 
Main transmission lines from Texas to 
California. 

The original design choice in favor of 
the gas-turbine station over the more con- 
ventional gas-engine station was made 
for the following reasons: 


1 The gas turbine coupled with the 
centrifugal compressor offered increased 
flexibility which would allow the pipe- 
line operator to meet his fluctuating load 
requirements. 

2 The gas turbine offered a higher 
power package and could be installed at 
lower cost. 

3 Operating costs were expected to be 
lower with the gas-turbine station than 
they would be with the conventional 
reciprocating station. 

4 The geographical location of the 
proposed stations in the arid Southwest 
made the gas turbine with its low cooling 
requirements desirable. 

5 The gas turbine offered much lower 
lube-oil consumption than did the gas 
engine. 


At the present time more than 1,000,000 
fired hours have been accumulated on 
these turbines. Reasons why the design 
choice in favor of the gas turbines was a 
wise one are shown. 

The paper describes the maintenance 
problems and procedures used by the 
company and mentions briefly the design 
problems which were incident with the 
maintenance problems. 


Distributed Suction Boundary-Layer Con- 
trol Applied to Axial Fans. .60—Av-14...By 
E. G. Miles, United States Military Acad- 
emy, West Point, N. Y. 1960 ASME Avia- 
tion Conference paper (multilithographed; 
available to April 1, 1961). 


Suction boundary-layer control 
through distributed perforations was 
applied to an axial-flow fan to determine 
the feasibility of the use of this type 
BLC to delay the stall and improve the 
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efficiency. A 36-in-diam, three-bladed, 
axial-flow fan was chosen for this test. 
The fan was run without perforating the 
rotor blades. 

Data were taken at various resistances 
to the flow in order to plot performance 
curves for this constant-speed machine. 
The rotor blades were perforated for suc- 
tion BLC, data taken, and new per- 
formance curves plotted as before. 

The results showed, by the comparison 
of the two sets of performance curves, 
that suction BLC did improve the efh- 
ciency by 28.5 per cent and did extend the 
operating range of this fan. 


Simulation Testing of Rocket Engine Con- 
trol Components. .60—Av-24...By J. R. 
Fenwick, North American Aviation, Inc., 
Canoga Park, Caiif. 1960 ASME Aviation 
Conference paper (multilithographed; 
available to April 1, 1961). 

That simulation can be used as a prac- 
tical and economical approach to the 
development testing of rocket engine- 
control components is shown by three 
examples: (4) A thrust-vector control, 
(6) a thrust-magnitude control, and 
(c) an engine-mixture-ratio control. 

The use of such testing procedures re- 
quires a system simulation (assumed to 
consist of an analog-computer mecha- 
nization), suitable transducers, and a flow 
bench to supply pneumatic or hydraulic 
power. It is noted that, at the present 
time, transducers present the biggest 
problem area. 

The author concludes that closed-loop 
simulation presents a practical and eco- 
nomical way of testing rocket-engine 
control components in a closed-loop 
environment. The extent of the testing 
which is practical at the present time is 
limited by the availability and state of 
the art of transducers which convert 
voltage to pressure, flow rate, and force. 

Programs which have utilized this 
method for design and checkout are few 
in number, but the results obtained have 
been gratifying in both economy of test- 
ing and quality of product. 


Mission and State-of-the-Art Effects on 
Rocket Feed System Comparisons. .60— 
Av-23...By J. Jortner, Assoc. Mem. ASME, 
and J. K. Rosemary, North American Avia- 
tion, Inc., Canoga Park, Calif. 1960 ASME 
Aviation Conference paper (multilitho- 
graphed; available to April 1, 1961). 


A liquid-propellant rocket engine re- 
quires a feed system to transport pro- 
pellant from its tank to the combustion 
chamber. Two distinct and rival meth- 
ods are commonly considered for the 
puropse; namely, gas-pressure feed sys- 
tems and turbopump-feed systems. 

The gas-pressure system, which pro- 
vides pressure in the propellant tanks 
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high enough to force propellant into the 

combustion chamber, requires relatively 
large quantities of gas and _ rela- 
tively heavy, high-pressure tanks. 

The turbopump system, which uses 
gas-turbine-driven pumps to feed the 
thrust chamber, makes more efficient use 
of gas energy and requires that propellant 
tanks withstand only relatively low pres- 
sures. 

Whether the weight of the turbopump 
will be more than the savings in weight 
of the tank-and-gas system depends on 
how long the system is to fire. Witha 
long-firing mission, the turbopump-fed 
system may be expected to weigh less 
than the pressure-fed system. Since most 
rocket applications require what are, by 
this standard, long-firing durations, 
pump-fed missile stages of given gross 
weight usually provide larger payloads 
than are possible with pressure-fed stages 
of the same gross weight. 

This paper shows how the payload- 
weight advantage of a turbopump-fed 
system is affected by the particular mis- 
sion assigned to the propulsion system 
and by the state-of-the-art at the time 
of its construction. 


Moisture Migration in an Aircraft Cabin 
Wall. .60—Av-8...By F. B. Bjorklund and 
A. C. Watson, Douglas Aircraft Company, 
Inc., Santa Monica, Calif. 1960 ASME 
Aviation Conference paper (multilitho- 
graphed; available to April 1, 1961). 


With the advent of higher altitudes in 
air travel, a new problem that has con- 
fronted the aircraft designer is that of re- 
tarding the accumulation of moisture 
within the walls and on the inside sur- 
face of the outer skin and other cold struc- 
tural surfaces of the airplane. 

The ability of a wall configuration to 
restrict the migration of moisture has, in 
the past, been very difficult to evaluate, 
at least until the airplane had been in 
service many months and the walls were 
disassembled for some reason. As a 
result, the moisture accumulated for a 
long period of time without quantitative 
knowledge on the part of the airline 
operator. 

Certain problem areas have been 
tested under accelerated conditions in the 
laboratory on simulated wall sections, re- 
vealing useful information as to optimum 
vapor barrier design and installation 
methods. 

In order to reduce greatly the time 
required to analyze a wall configuration, 
a computer program was set up on the 
IBM 701 digital computer to predict 
moisture accumulation in an airplane 
wall for many configurations under any 
airplane ambient condition. 

This program utilizes the analogy be- 
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tween heat and mass transfer in obtaining 
its solutions, and results have compared, 
favorably with laboratory test data. 
This method of analysis is at least a 
small step toward the solution of a big 
problem. 


Moisture Accumulation in Aircraft Sound- 
proofing and Insulation. .60—Av-7...By 
J. Jensen-Gaard, Maintenance Base 
Kastrup Airport, Denmark. 1960 ASME 
Aviation Conference paper (multilitho- 
graphed; available to April 1, 1961). 

In houses and cold stores one of the 
Means to avoid moisture accumulation in 
walls and insulation is to apply a water- 
vaportight barrier on the warm side of 
the insulation. 

In a modern aircraft during flight the 
fuselage skin forms a vapor barrier on the 
cold side of the insulation. The result is 
moisture accumulation in the insulation. 
A proposal for a method to keep an air- 
craft fuselage insulation and _ inside 
structure dry is to: 


1 Introduce an aluminum foil on the 
back side of the cabin lining. 

2 Introduce a slight pressure behind 
the lining by means of air from, for 
instance, the cold air ducts. 


Since the skin temperature on a jet 
aircraft in flight is several degrees higher 
than outer air temperature, the dew point 
of this always will be below the skin 
temperature, except for short periods 
during very fast descents, and when out- 
side air humidity is very high. 

A description of tests carried out to 
demonstrate the principle is given. 

Installation of a cabin-lining material 
covered with aluminum foil on the back 
side, reduction of leakages to a practical 
minimum by a proper installation, and 
introduction of a slight pressure in the 
insulation by drilling a sufficient number 
of small holes in the air-conditioning 
ducts are shown to avoid moisture ac- 
cumulation in aircraft insulation. 


The Development of United Air Lines’ 
Jet Transport Galleys. .60—Av-3...By 
R. H. Koza and R. L. Heinrich, United Air 
Lines, San Francisco, Calif. 1960 ASME 
Aviation Conference paper (multilitho- 
graphed; available to April 1, 1961). 


Jet passenger service has increased the 
need for a functional galley to serve pas- 
sengers anything from a cup of coffee on a 
short flight to a full course dinner on a 
longer flight. 

A comprehensive study of the move- 
ment of hot foods, cold foods, beverages, 
and storage equipment—through flight 
kitchens, the aircraft galley, and to the 
passengers—was necessary at United Air 
Lines. The basic design of a galley had to 
be completed by the time the airframe de- 
signers firmed up the length and width of 
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the fuselage so that the total galley space 
required, the location of the galley in the 
fuselage, and the size of the galley service 
required could be established. 

The primary requirements for a jet gal- 
ley included: 


1 The design must provide for the 
efficient use of space and efficient op- 
eration under a variety of service configu- 
rations. It may be used for beverages, 
light snacks, a quick one-tray service, or 
full course service. 

2 Identical units may be located in 
the forward and in the aft cabins but their 
capacity and function must be adequate to 
serve the maximum load of first-class 
passengers or coach passengers. 

3 All of the foods, beverages, dishes, 
trays, and so forth must be assembled in 
the minimum number of packages which 
it is possible to handle from a practical 
standpoint to expedite and simplify the 
handling in the flight kitchens and the 
loading or unloading at the airplane. 


Tests of individual parts, functional 
trials of full-scale working models, 
proved that radical design was war- 
ranted. 

A description is included of the train- 
ing required for all personnel involved in 
the daily handling of a new type of galley 
and some of the operational experiences. 


The DC-8 Seat—Passenger Protection 
With Structural Economy. .60—Av-10... 
By Jack Madsen, Douglas Aircraft Com- 
pany, Inc., Santa Monica, Calif. 1960 
ASME Aviation Conference paper (multi- 
lithographed; available to April 1, 1961). 

This paper presents the results of an ef- 
fort on the part of the designer 
and strength analyst to create a maximum 
strength seat per pound, with optimum 
structural dynamic characteristics and 
safety. 

The structural development process of 
the DC-8 first-class triple seat is offered 
as an example of a very satisfactory com- 
bination of these characteristics. The 
supplementary device concept, as pro- 
posed by Aviation Crash Injury research 
of Cornell University in attaining maxi- 
mum safety, is shown adapted to the 
track-mounted DC-8 seats. 

The subject covers the following top- 
ics: (a) Seat characteristics, (6) struc- 
tural requirements, (c) seat structural 
components, (¢@) analysis and testing. 


The FAA Looks at Flight Controls. .60— 
Av-31...By E. S. Newberger, Federal 
Aviation Agency, Washington, D. C. 1960 
ASME Aviation Conference paper (multi- 
lithographed; available to April 1, 1961). 


The minimum safety standards appli- 
cable to civil aircraft and how they are 
provided for, especially in the more 


complex power-control 
reviewed here. 


Covered in the paper are: 


systems, are 


1 The civil air regulations. 

2 Development of standards as they 
apply to flight-control systems. 

Control-system design. 

4 Power systems. 

5 Rotorcraft. 


The author reveals that civil experience 
with primary-control systems has been 
excellent. Failures of mechanical pri- 
mary-control systems are practically un- 
heard of and have not been the cause of 
any accidents. Secondary-system fail- 
ures are very infrequent. Service ex- 
periences will be carefully evaluated by 
the FAA, and regulation revisions will be 
made when experience so dictates. 


The FAA Looks at Jet Transport Mecha- 
nisms. .60—Av-6...By H. D. Hoekstra, 
Transports, FAA, Washington, D.C.; and 
W. B. Spelman, Transports, FAA, Los 
Angeles, Calif. 1960 ASME Aviation Con- 
ference paper (multilithographed; availa- 
ble to April 1, 1961). 

The mechanisms and machinery of U. S. 
certificated jet transports are broadly sur- 
veyed. Aspects of aerodynamics, struc- 
tures, thermodynamics, and human fac- 
tors are discussed, but only as they enter 
into the establishment of design con- 
siderations for mechanisms. 

For typical mechanisms and machinery 
and their systems, the regulatory and 
standards basis for approval, some of the 
problems of design, FAA tests, and op- 
erational experience are outlined. 

Particular emphasis is placed on FAA 
safety philosophy and _ regulations. 
Among the devices discussed in detail 
are conditioning and pneumatic systems, 
stabilizer-adjustment mechanisms, land- 
ing gear, brakes, thrust reversers, pres- 
sure-sensing instruments, doors and exits, 
and swing-tail fuselages. 


Over-all Braking for Jet Transports. . 
60—Av-2...By D. E. Nichols, Assoc. Mem. 
ASME, Boeing Airplane Company, Renton, 
Wash. 1960 ASME Aviation Conference 
paper (multilithographed; available to 
April 1, 1961). 

All of the factors influencing ground 
deceleration of jet-transport aircraft are 
generally discussed. Brakes are shown 
to be relied upon to do the major share 
of the work in stopping the airplane. 
Specific emphasis is placed on the 
design and test requirements of the wheel 
brakes and their service usage. 

There are two broad categories of 
aircraft brakes; namely, drum-type and 
disk-type. A drum brake is typified by 
a conventional automobile brake, where- 
as the disk brake is not unlike the coaster 
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brake on a bicycle. It is difficult to 
design high-energy drum-type brakes 
into restricted space, particularly when 
drum-section thickness must be such as 
to avoid heat-distortion problems. 

With a disk-type brake, it is possible 
to fit a considerable heat-sink mass into 
the relatively small space available inside 
a typical aircraft wheel. 

A brake design must begin with a 
knowledge of its torque and energy re- 
quirements. The brake-torque require- 
ment will increase as velocity decreases 
in order to maintain a constant decelera- 
tion rate. Design of brakes must in- 
clude consideration of the adverse en- 
vironment in which a brake operates— 
the heat of its own creation, since a 
brake is a device for converting mechani- 
cal energy into heat. 

The object of this article is to acquaint 
others with the general nature of the 
stopping problem and to act as a guide 
to those setting up requirements for 
design, test, and performance of aircraft 
brakes. The mathematics of airplane 
ground deceleration are included but are 
purposely separated from the main 
text so as to better serve the interest 
of the general reader. 


Uniform Design Criteria. .60—Av-36...By 
J.C. Wightman, Wright Patterson Air Force 
Base, Ohio. 1960 ASME Aviation Confer- 
ence paper (multilithographed; available 
to April 1, 1961). 

The Air Force “Uniform Design Cri- 
teria’’ program has formulated physical 
design criteria for airborne electronics to 
increase flexibility; to improve relia- 
bility and maintainability; to reduce air- 
frame support penalties; and to conserve 
engineering resources. 

Proposed means to these ends are dis- 
cussed and current applications presented, 
A review of accruable benefits concludes 
that this consistency of approach and 
continuity of philosophy are of extreme 
potential benefit to the military. 

Benefits in terms of reliability are, 
primarily, a result of the modular-design 
concept. The other aspect of reliability 
is protection of equipment from adverse 
or damaging influences. This is a co- 
operative responsibility of airframe-pro- 
vided protection and equipment capa- 
bilities. 

The UDC approach presupposes that 
equipment will be designed to the highest 
state of the art; it also presupposes that 
the equipment will not be abused. 
Reliability in service thus becomes an 
ever-increasing airframe responsibility. 

From the maintainability standpoint, 
easy and rapid go-no-go localization of a 
faulty unit in an aircraft by low skill level 
personnel with a minimum of test equip- 
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ment is stressed to expedite the return of 
aircraft to flight status through replace- 
ment of the faulty unit. 

Repair of units is considered a bench 
operation through rapid detection of the 
defective module and _ replacement 
thereof. On the module level, the de- 
sirability of the throw-away approach 
has been indicated, if economically 
feasible. It is maintained that applica- 
tion of these principles will materially 
improve all aspects of logistics and main- 
tenance at all levels. 


Modular Design. .60—Av-32...By H. L. 
Dudley and A. M. Maher, Melpar, Inc., 
Falls Church, Va. 1960 ASME Aviation 
Conference paper (multilithographed: 
available to April 1, 1961). 


This is both a philosophical document 
to explain the importance of the modu- 
lar design concept, and a technical pres- 
entation to show the present state-of- 
the-art of modular design including re- 
liability, heat transfer, size and weight, 
and testing. 

The authors emphasize that there must 
be specifications and standards to set ob- 


Process Industries 


Towards Resolution of the Chaos and 
Confusion in Our Systems of Units.. 
60—SA-26...By Carl F. Kayan, Fellow 
ASME, Columbia University, New York, 
N. ¥. 1960 ASME Summer Annual Meet- 
ing paper (multilithographed; available to 
April 1, 1961). 

Confusion is incurred in the use of 
‘‘English’’ units systems in the U. S. A. 
versus the use of metric units in the U. K. 
and in the use of absolute versus gravita- 
tional (technical) systems of measure- 
ment. 

To pave the way for future progress 
in resolving the confusion between the 
various existing systems of weights and 
measures in this and other countries, 
the author suggests a program which 
provides for: 


1 Decimalization of the pound and 
the inch, with consumer-public aspects. 

2 Revision of the elementary-school 
arithmetic programs, and development 
of new National arithmetic attitudes, 
using decimal! values. 

3 Gradual introduction of the kilo- 
watt for general energy rates, with climi- 
nation of refrigeration ton, horsepower, 
and similar items. 

4 Development of dimensionless pres- 
entation of data, with citation of the 
basic reference values in a variety of 
unit systems. 


jectives. These objectives will change as 
the state-of-the-art advances. A mini- 
mum design goal must be established; in- 
terchangeability must be striven for along 
with reduced logistics, reduced develop- 
ment time, reduced maintenance costs, 
and increased reliability. 

They have attempted to establish a 
scale, or standard, by which design en- 
gineers can measure the performance ad- 
vantage of new modules against the re- 
liability advantages of the proved mod- 
ules. In accomplishing this, human fac- 
tors involved should be considered. 

Even during the development of new 
systems many basic electronic circuits are 
repetitiously designed and redesigned. 
This circuitry can be replaced by proved 
circuits of modules, thereby enabling the 
design engineer to devote full time and at- 
tention to new design area. 

The heat-transfer tests, shock and vi- 
bration requirements, and the sequential 
life tests all help to establish a minimum 
scale to which engineers must design 
equipment to meet the ever-increasing 
demands of modern weapons systems. 


5 Promotion of ‘‘bilingual’’ and 
operating skills in 
unit systems, inclusive, particularly of 
the MKSA system, for the ‘‘intellectual 
elite’’ of the mechanical engineers 
working in the international engineering 
sciences. 


The Free Expansion of Dry and Moist Air 


. .60—SA-23... By Potter, Mem. 
ASME, Stevens Institute of Technology, 
Hoboken, N. J.; and M. J. Levy, Newark 
College of Engineering, Newark, N. J. 
1960 ASME Summer Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Engng. for indus.; available to April 1, 
1961). 


If a gas is permitted to expand freely 
from a vessel of constant volume, the gas 
remaining in the vessel is generally con- 
sidered to undergo reversible adiabatic 
expansion. For such a case, the theoreti- 
cal backgrounds are developed from the 
points of view of thermodynamics and 
gas dynamics. 

Experiments are reported in which it is 
shown that, for expansions occurring 
over short time intervals, the tempera- 
ture changes are essentially those pre- 
dicted for reversible adiabatics. Some 
speculations are offered as to the mecha- 
nisms obtaining in the slower expansions. 
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Materials Handling 


Materials Handling in Maintenance Work 
. 60—SA-19...By Jodie isenhower, Hum- 
ble Oil and Refining Company, Baytown, 
Texas. 1960 ASME Summer Annual Meet- 
ing paper (multilithographed; available to 
April 1, 1961). 

To meet the high cost of maintenance 
labor the refining industry has devoted 
considerable time and expended large 
sums of capital to reduce such labor. 

A significant amount of this mainte- 
nance labor is spent in the handling of 
materials. Most of this handling work 
is incidental to other repair work and 
any improvement in material handling 
must be tied in to the improvement of 
the over-all work methods. 

This paper discusses the approach used 
by a large Gulf Coast refinery to improve 
its efficiency in performing material- 
handling work and reduce costs. Cov- 
ered in detail are handling facilities 
for field work, transportation equipment, 
dirt-handling equipment, facilities for 
shop work and for handling people. 

A follow-up work method to insure 
full and proper use of new material- 
handling equipment is bricfly discussed. 


Heat Transfer 


Temperature Distribution in an Inter- 
nally Cooled, Heat-Generating Solid. .60— 
SA-15...By E. M. Sparrow, Assoc. Mem. 
ASME, Lewis Research Center, NASA, 


Cleveland, Ohio. 1960 ASME Summer . 


Annual Meeting paper (multilithographed; 
available to April 1, 1961). 


In an internally heat-generating solid 
such as a nuclear reactor, temperature 
nonuniformities may serve to produce 
significant thermal stresses within the 
material. In addition, for a reactor, 
certain temperature-dependent nuclear 
characteristics may be affected. Thus a 
knowledge of the temperature distribu- 
tion throughout the material is an im- 
portant requisite for the design of de- 
vices in which there is internal heat 
generation. The determination of such 
temperature distributions is the subject 
of the paper. 

An analysis is made of the temperature 
distribution in a solid having uniform 
internal heat generation and internal 
cooling provided by parallel flow pas- 
sages arranged in regular array. 

Consideration is given to circular 
passages arranged in square and in equi- 
lateral-triangular patterns. Expressions 
are provided from which the temperature 
at any point in the solid can be computed 
for spacing ratios (spacing between 
centers/passage diameter) ranging from 
1.05 to indefinitely large values. Rep- 
resentative temperature distributions 
are displayed graphically. 

The maximum temperature (hot-spot 
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Stage used for painting and repair work by a Gulf Coast refinery. Such equipment helps to re- 
duce the amount of labor required for maintenance work (60—SA-19). 


temperature) in the cross section is 
presented as a function of the spacing 
ratio. Also, the variation of the heat 
removal around the circumference of a 
given cooling passage is shown and 


discussed. 


A Thermal Study of Composite Heat 
Sinks. .60—SA-22...By J. V. Beck, Assoc. 
Mem. ASME, AVCO Corporation, Wilming- 
ton, Mass. 1960 ASME Summer Annual 
Meeting paper (multilithographed; availa- 
ble to April 1, 1961). 

Because the heating conditions gen- 
erated by a body re-entering the earth's 
atmosphere from space or in certain other 
applications are so severe, the actual 
thermal conditions must be more closely 
simulated by including the effects of 
temperature-variable thermal properties 
and time-variable heating in calculations. 

When these conditions are introduced 
into the problem of determining the 
temperatures of a heat sink, the problem 
is not amenable to exact solution. 
However, the solution can be calulated 
within the limits of engineering accuracy 
by using cither a digital computer or, 
in certain cases, the simplified manual 
methods described in this paper. 

Classical techniques as well as the 
digital computer are utilized to deter- 
mine temperatures in a heat sink. The 
objectives are: (@) To investigate and 
determine the effect of the important 
parameters of heat sinks subject to 
variable conditions of arbitrary variable- 
in-time heat flux, temperature-varia- 


ble thermal properties, and composite ma- 
terials; and (6) to provide techniques 
to aid calculations by machines and 
hand. 


A Study of Free-Convection Boundary- 
Layer Oscillations and Their Effects on 
Heat Transfer. .60—SA-25...By J. P. Hol- 
man, Assoc. Mem. ASME, H. E. Gartrell, 
and E. E. Soehngen, Wright-Patterson Air 
Force Base, Ohio. 1960 ASME Summer 
Annual Meeting paper (multilithographed; 
available to April 1, 1961). 

Wave length, wave speed, and wave 
amplitudes of artificially induced oscilla- 
tions in a free-convection boundary 
layer on a vertical, isothermal, flat 
plate were measured with a Zehnder- 
Mach interferometer. 

It was found that, as the oscillations 
amplify in their movement up the plate, 
the wave energy increased more rapidly 
in the outer layers of the boundary layer 
than in the layers close to the wall. 

It is postulated that transition to 
turbulence begins when this energy 
becomes sufficiently large and the experi- 
ments furnish some confirmation of 
this postulate. 

The boundary layer will absorb energy 
more readily at some frequencies than 
at others so that there is a disturbance 
frequency which will produce a maxi- 
mum wave amplitude. 

It was observed that the time-averaged 
heat-transfer coefficient for the oscillating 
boundary layer was the same as the 
theoretical steady-state value, within 
the range of the experimental error. 
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Effect of Aspect Ratio and Tube Orienta- 
tion on Free-Convection Heat Transfer to 
Water and Mercury in Enclosed Circular 
Tubes. .60—SA-21...By F. W. Larsen, 
Mem. ASME, FluiDyne Engineering Cor- 
poration, Minneapolis, Minn.; and J. P. 
Hartnett, Mem. ASME, University of 
Minnesota, Minneapolis, Minn. 1960 
ASME Summer Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Heat Transfer; available to April 1, 
1961). 


Free-convection heat transfer to water 
and to mercury in a circular tube closed 
at the bottom end, open to a cooled reser- 
voir at the top, and heated through the 
wall with a uniform heat flux has been 
investigated with emphasis on the effect 
of length-to-radius ratio and tube incli- 
nation. 

Dimensionless wall and fluid tempera- 
tures are presented for several tube incli- 
nations over a range of imposed dimen- 
sionless heat fluxes to a tube of length- 
to-radius ratio 14:6; these results are 
compared to earlier measurements in 
a tube of length-to-radius ratio 21:0. 

Over the range of the investigation the 
flow was apparently in fully mixed 
turbulent motion, as evidenced by the 
large fluid temperature fluctuations re- 
corded during the tests. Inclination of 
the tube was found to result in a con- 
siderable decrease in temperature fluctua- 
tions and a corresponding increase in 
heat transfer above that observed with 
the tube axis vertical 


Experimental Determination of Limit of 
Supersaturation of Nitrogen Vapor Ex- 
panding in a Nozzle. .60—SA-8...By G. L. 
Goglia, Mem. ASME, North Carolina State 
College, Raleigh, N. C.; and G. J. Van 
Wylen, Mem. ASME, University of Michi- 
gan, Ann Arbor, Mich. 1960 ASME Sum- 
mer Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Heat Trans- 
fer; available to April 1, 1961). 


The limit line of supersaturation of 
slightly superheated nitrogen vapor 
as it expands in a two-dimensional 
nozzle has been determined. The results 
indicate that the degrees of supersatura- 
tion vary from 12.3 F at a condensation 
temperature of 109 R to 3.5 F at 126 R. 
These results are in agreement with work 
of other investigations with nitrogen 
gas initially at room temperature. 

Results of the investigation are shown 
in graphs. The calculated temperature 
at the point of condensation is plotted 
against the condensation pressure. The 
vapor-pressure curve for nitrogen is 
shown on this same plot. A limit line 
of supersaturation is drawn; the trend 
of curvature of the limit line is such 
that it appears as though at critical 
conditions supersaturation ceases to 
exist. 

This limit of supersaturation curve 
can be used to predict the onset of con- 
densation as well as the number of de- 
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grees of supersaturation for given stagna- 
tion conditions. An isentropic expan- 
sion from some initial stagnation condi- 
tion will intersect the limit-line curve 
and this intersection indicates the tem- 
perature and pressure at which condensa- 
tion should be expected. 


The Influence of Bypass Channels on the 
Laminar Flow Heat-Transfer and Fluid- 
Friction Characteristics of Shell and Tube 
Heat Exchangers. .60—SA-7...By F. L. 
Test, Assoc. Mem. ASME, University of 
Rhode Island, Kingston, R.!. 1960 ASME 
Summer Annual Meeting paper (in type; 
to be published in Trans. ASME—J. Heat 
Transfer; available to April,1, 1961). 


Material presented in this paper 
represents a continuation of the work 
discussed by the author in a previous 
paper. The new data extend further 
into the laminar region and also include 
information on the experimental units 
for isothermal and heating runs in addi- 
tion to the usual cooling runs. 

It was felt that the data could best be 
correlated when the flow was considered 
a combination of flow across the tubes 
and parallel to the tubes. In order to 
investigate this conclusion, runs were 
made with an unbaffled heat exchanger 
in addition to the usual cross-baffled 
units. 

The effect of tube bundle to shell 
clearance, mean oil temperature, mean 
water temperature, and oil flow rate 
on the shell-side heat-transfer film 
coefficients and pressure losses for lami- 
nar flow in unbaffled and cross-baffled 
heat exchangers is discussed. 

The results for cross-baffled heat 
exchangers can be correlated by con- 
sidering the flow to be a combination of 
flows parallel to the tubes and across 
the tubes. 


Model A-5 

density meter 

showing arrangement 

of parts. New features 
incorporated in this design 

are loop-locking system and 
external zero adjust (60—SA-20). 


Petroleum 


Development of a Continuous Fluid 
Density Measuring Device. .60—SA-20.. 

By G. V. Copland, Halliburton Oil Well 
Cementing Company, Duncan, Okla. 


1960 ASME Summer Annual Meeting paper 
(multilithographed; 
1961). 


available to April 1, 


The petroleum and chemical industries 
have many processes where it is desirable 
to measure and record fluid density of 
slurries continuously. A hollow beam, 
through which a fluid sample is circu- 
lated, is an integral part of a pneumatic 
null-balance system used to measure the 
density of the fluid. 

The instrument had to be capable of 
handling water-cement slurries as well 
as sand-oil mixtures. This field instru- 
ment, of necessity, had to be rugged, 
serviceable as well as accurate, and eco- 
nomical. 

The development of the U-tube system 
as well as the straight-through model is 
covered. These designs have been proved 
by several years of field testing; they 
have handled slurries such as cement- 
water, sand-oil, uranium-ore sulfuric acid, 
perlites-water, milk of lime, plaster of 
paris-water, and rocket-fuel constituents. 


Human Engineering 


Human Factors Evaluation of a Keyset 
Entry Technique for Frequency and 

ti .60—SA-38...By D. E. 
| and |. A. Goldberg, International 
Telephone and Telegraph Laboratories, 
Nutley, N. J. 1960 ASME Summer Annual 
Meeting paper (multilithographed; availa- 
ble to April, 1961). 


The development of modern high-speed 
aircraft weapon systems has generated a 
unique requirement for controls and dis- 
plays which occupy minimal panel space 
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and have minimal weight. Various in- 
tegrated control and display systems 
have been designed in attempts to achieve 
simple and adequate satisfaction of re- 
quired operational functions without 
compromising the severe constraint of 
permissible equipment size. 

This report presents part of a human- 
factors evaluation of a frequency and 
channel selection keyset panel which was 
developed for one such integrated control 
and display system. This keyset panel 
provides controls for the selection and 
tuning of ten different communications 
equipment functions. The operator se- 
lects the equipment to be used by de- 
pression of an appropriate button. He 
then selects a desired channel or fre- 
quency number (of 5 digits or less) by 
operating a set of bidirectional rocker- 
arm slewing switches; the selected num- 
ber is displayed to him simultaneously 
with its selection. 

The experiment investigated the time 
and error characteristics of the keysetting 
operation. The frequency and channel 
selection system was designed so that 
depression of a rocker-arm switch on the 
keyset panel would set up a constant 
slewing rate of digit change. Alter- 
natively, the design could be such that 
each switch depression would result in 
only a single unit change in the displayed 
digit regardless of the duration of switch 
closure. 

Therefore, in order to determine the 
most efficient mode of operation, the 
discrete mode of digit change was com- 
pared with four slewing rates. The 
discrete pulsing mode of switch operation 
resulted in faster keysetting than any of 
the four slewing rates of digit change. 


Manual Attitude Control in Space—Ar- 
rangement of Controls. .60—SA-34...By 
M. L. Ritchie and L. F. Hanes, Ritchie and 
Associates, Inc., Dayton, Ohio. 1960 
ASME Summer Annual Meeting paper 
(multilithographed; available to April 1, 
1961). 


An experiment was run to determine 
the effect of arrangement of controls on 
the ability of human operators to stop the 
spin of a simulated symmetrical orbital 
vehicle. 

The results indicate that it did not 
make a practical difference in performance 
whether the controls were grouped for 
operation by one hand, one hand and 
two feet, or two hands and two feet. 

The mean performance resulted in the 
use of 11.2 deg/sec of control action to 
stop an average vehicle spin of 10.4 
deg/sec. The mean time score was 8.4 
sec. 

The performance of the subjects in this 
and preceding experiments suggests that 
further reduction in performance scores 
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may more readily be achieved through 
investigation of display techniques rather 
than through further studies of control 
arrangement. 


The Effect of Scale Form on the Speed 
and Accuracy of Scale Reading. .60—SA- 
35...By L. E. Wilkerson, G. A. Fox, and 
W. G. Matheny, Bell Helicopter Corpora- 
tion, Fort Worth, Texas. 1960 ASME Sum- 
mer Annual Meeting paper (multilitho- 
graphed; available to April 1, 1961). 


The Army-Navy Instrumentation Pro- 
gram has as one of its responsibilities the 
determination of the best method of pre- 
senting precise quantitative information. 
Recently, investigators have shown a 
great deal of interest in linear vertical 
tapes as a possible improvement over the 
more standard circular scale type of in- 
strument. 

The central question is that of the ef- 
fect of scale form and scale-pointer re- 
lationships on the speed and accuracy of 
scale reading. The experiment reported 
was designed to evaluate three types 
of displays — circular-moving pointer, 
linear-fixed pointer, and linear-moving 
pointer. The results are discussed rela- 
tive to the number of fixations possible 
with the exposure time used. 

It was found that: 


1 Reading the scan area tended to 
reduce the number of reading errors. It 
also equated the number of errors one 
unit from a major graduation mark and 
two units away from a major graduation 
mark. 

2 If speed and accuracy of reading 
quantitative information are the prime 
criteria, these data show the circular 
scale to be superior. 


Task Performance With the CRL Model 8 
Master-Slave Manipulator as a Function 
of Color-Coding, Distance, and Practice. . 
60—SA-37...By B. M. Crawford, Wright 
Patterson Air Force Base, Ohio. 1960 
ASME Summer Annual Meeting paper 
(multilithographed; available to April 1, 
1961). 


When work must be accomplished in 
an environment that cannot be tolerated 
by the human organism, some type of 
remote-handling system becomes im- 
perative. Devices and techniques have 
been developed and used for the handling 
of radioactive materials in the ‘*hot lab.” 

A popular remote-handling device is 
the Argonne National Laboratory Model 
8 master-slave manipulator which, as 
its name implies, consists of two basic 
sections, the master control and its slave. 
Mechanical linkages enable the slave to 
perform a task in duplication of the ac- 
tions of the remote master control. 

The master-slave congruity concept, 
with bilateral force reflection for all 


motions, represents an attempt to capi- 
talize on the natural characteristics of the 
operator and minimize reasoning and 
training requirements. It facilitates the 
operator's ability to identify the slave 
and its actions with the corresponding 
components and functions of his own 
body. This identification process con- 
tributes much toward the effectiveness of 
complex remote manipulation. 

This study was designed to examine 
task performance time as a function of 
two variables: (4) Slave jaw color, and 
(6) distance between the operator and 
the remote-handling task. 

Results showed that: 


1 Color-coding of the slave hands is 
not sufficiently effective in tasks of this 
nature to bring about a significant im- 
provement in performance. 

2 Work time increases as a function of 
increased distance between the operator 
and the task, especially when the distance 
approaches the range limit of the manipu- 
lator. 

3 The work ratio of direct handling to 
remote handling for tasks of this nature 
is approximately 1:8, varying directly 
with distance between the operator and 
the task. 

4 Decrease in time-per-trial for this 
task becomes significant in only three 
trials. The effect of practice is repre- 
sented by the typical curve of decreasing 
gains. 


Machine Design 


Studies of the Design of Steel Castings 
and Steel Weldments as Related to 
Methods of Their Manufacture. .60—SA-2 
...By H. R. Nara, Mem. ASME, D. K. 
Wright, Jr., Assoc. Mem. ASME, Case 
Institute of Technology, Cleveland, Ohio; 
and C. W. Briggs, Steel Founders’ Society, 
Cleveland, Ohio. 1960 ASME Summer 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. for 
indus.; available to April 1, 1961). 


Steel castings and steel weldments 
are competitive materials employed in 
ferrous metal fabrications. They are at 
times used as replacements for each 
other in engineering structures, depend- 
ing on the cost and quantity differential 
and the familiarity which the designer 
has in the material of construction and 
the service application of the particular 
engineering structure. 

The studies of this research were un- 
dertaken with the express purpose of 
providing information on the design of 
steel casting and weldment sections and 
a comparison of the properties of these 
sections, so that the design engineer may 
by more familiar with the engineering 
characteristics of these two methods of 
fabrication for use in stress-carrying 
parts of engineering structures. 
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The L design is probably the most 
common method of joining sections in 
any engineering structure, and its design 
extension, the box section, is likewise 
found in numerous machines and struc- 
tures. The studies of this research were 
designed to collect experimental data on 
the response of these sections, when pro- 
duced as steel castings and weldments of 
wrought steel plates, when they were 
subjected to static and dynamic loads. 
The performance of these structures was 
then compared. 

Among the conclusions drawn are the 
following: 


1 Normal structural parts, as pro- 
duced in steel castings, are stronger 
under static loading than commercial 
weldments for a given design because of 
the higher carbon, manganese, and sili- 
con contents in steel castings and there- 
fore the generally higher tensile strength 
steel employed for castings. 

2 Steel castings generally have better 
fatigue properties than weldments for 
the corner design studies. 

3 Steel-casting corner designs had 
fewer discontinuities than the weld- 
fabricated corners. 

4 Corner designs produced as steel 
castings resulted in lower stress concen- 
tration than existed in comparable de- 
signs as produced by fabrication welding. 


Design of Flapper Valves. .60—SA-3...By 
P. R. Paslay, Assoc. Mem. ASME, General 
Electric Company, Schenectady, N. Y. 
1960 ASME Summer Annual Meeting paper 
(in type; to be published in Trans. ASME 
—J. Engng. for Indus.; available to April 1, 
1961). 

Elastic behavior of flapper valves is 
of interest because the stresses occurring 
in service are often quite high and the 
characteristics of these valves (e.g., 
deflection per unit loading) are nonlinear, 
and this effect must be taken into account 
in flow calculations. 

This paper gives a derivation of a 
solution, based on the principle of 
minimum potential energy, for deter- 
mining the static deflection of a particular 
design of flapper valve that is a thin flat 
circular disk with radially cantilevered 
“‘fingers."" The valve is supported at 
the ends of the fingers and the disk is 
loaded with a uniform pressure. 

This analysis should be satisfactory 
for design as long as the geometric 
restrictions given in the analysis are 
not violated and the frequency of the 
pressure fluctuations is below the lowest 
natural frequency of the valve on its 
supports. 

Results show that to obtain adequate 
predictions of the deflections and stresses 
of the valve for all but the first increment 
of loading the nonlinear aspects, caused 
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by change in configuration, must be 
considered. This analysis includes the 
nonlinear effects in the range of interest 
for many flapper valves. 


Analysis of Buckling Column Spring With 
Pivoted Ends and Uniform Rectangular 
Cross Section. .60—SA-10...By Alexander 
Blake, Mem. ASME, Associated Spring 
Corporation, Bristol, Conn. 1960 ASME 
Summer Annual Meeting paper (in type; 
to be published in Trans. ASME—J. 
a for Indus.; available to April 1, 


When an initially straight and slender 
column of uniform cross section is sub- 
jected to a compressive end load lower 
than the critical buckling load, the 
corresponding deflection is very small 
and difficult to determine. However, 
as soon as the critical load is exceeded, 
the column snaps out of the initial 
position of equilibrium almost instantly 
and the deflection begins to increase 
smoothly at a constant rate. 

Design formulas and working charts 
are derived for predicting load-de- 
flection characteristics and maximum 
bending stresses in initially straight 
buckling column springs, of uniform 
cross section, considered to be pin 
jointed at the supports. 

Load-deflection analysis is based on 
the study of a slender bar, compressed 
beyond critical buckling, made by 
Lagrange. Stresses are calculated using 
the elementary strength-of-materials 
theory. The predicted load-deflection 
curves for typical spring proportions are 
compared with the experimental results. 


The Vibration of Shaft Ropes With Time 
Variable Length, Treated by Means of 
Riemann’s Method. .60—SA-16...By W. J. 
Shaffers, Mining Research Establishment 
of the Dutch State Mines, Treebeek (L), 
Netherlands. 1960 ASME Summer Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Indus.; 
available to April 1, 1961). 


Longitudinal vibrations in the ropes of 
a mining hoist, introduced by applica- 
tion of the emergency brake, are compli- 
cated by the change in rope length during 
the braking action. The usual method 
of the Laplace transform cannot be 
applied to the governing one-dimensional 
wave equation y,, — 4*y,, = O, since the 
field of integration deviates from the 
semi-infinite stripO0< x h,O<t< 
. 

In this paper it will be shown how the 
rigorous solution can be found by 
using Riemann’s method of the charac- 
teristic curves. Instead of the boundary 
values for the deviation y, certain differ- 
ential relations are given which describe 
the dynamic conditions at the discrete 
masses, ¢.g., the cages and the Koepe 


pulley. 


Management 


Understanding the Creative Engineer.. 
60—SA-33...By H. R. Buhl, Assoc. Mem. 
ASME, lowa State College, Ames, iowa. 
1960 ASME Summer Annual Meeting paper 
(multilithographed; available to April 1, 
1961). 


Characteristics of creative-engineering 
students are studied. Test results show 
likes and differences between the highly 
creative and the less creative engineer. 
These results are interpreted in the light 
of current educational and engineering 
practices. 

It is concluded that the highly creative 
engineer is differentiated by his deep 
interest in other people. He is interested 
in and highly motivated by others. 
While his high creative ability and his 
scholastic achievements do not always 
correspond, it is shown that under the 
proper conditions the two would cor- 
relate. 

It is noted, also, that the creative engi- 
neer should be most productive while 
working under permissive supervision 
and with well-defined humanitarian 
goals. Working conditions should be 
encouraged where creative ideas are 
socially acceptable and excellence re- 
warded. 


Oil and Gas Power 


Power Cost Studies for Systems With 
Diese! Generating Stations. .60-—OGP- 
12...By W. H. Reed, U. S. Department of 
Agriculture, Washington, D. C. 1690 ASME 
Oil and Gas Power Conference paper 
(multilithographed; available to March 1, 
1961). 

Power-cost studies are needed to test 
the relative economic advantages of dif- 
ferent power sources or combinations of 
sources. This paper outlines a technique 
for estimating power costs where diesel 
generation is the principal power source. 

The costs and expenses are from a study 
made for an operating system which re- 
quired a substantial addition to its power 
supply. They are intended only to illus- 
trate the method, as some of the elements 
of the costs will show considerable varia- 
tions among systems and plans. The 
diesel plant arrangement is somewhat un- 
conventional and shows a possibility that 
engineers considering large power sources 
may wish to investigate further. 

The illustration for this presentation is 
based on a proposed installation using 
two spark-fired, 3500-kw, gas diesel 
engines. connected back to back to 
a 7000-kw generator. Two of these 
7000-kw generators are connected in 
parallel electrically and serve a single 
step-up transformer. This arrangement 
would result in 14,000 kw of capacity 
Operation as a unit. 
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Comparison of the standard differential vaive- 
type nozzle, left, with A.B. conversion, right, 
which eliminated nozzie coking due to fuel 
dribble (60—OGP-9) 


Each unit would have its particular 
auxiliaries and controls. Automatic 
supervisory control is included to insure 
most efficient operation and a minimum 
of labor expense. This arrangement will 
bring the number of major components 
more nearly in line with steam-plant prac- 
tice. There should be a saving in in- 
vestment as compared with four separate 
3500-kw generator sets, higher efficiency, 
and a minimum of labor expense with this 
arrangement. 


Application and Range of the Tuned 
Housing Vibration Damper. .60—OGP-5... 
By E. A. Moorehead, The Cooper-Bessemer 
Corporation, Mount Vernon, Ohio. 1960 
ASME Oil and Gas Power Conference 
paper (multilithographed; available to 
March 1, 1961). 
The tuned housing vibration damper is 
discussed as a tool readily available for 
two important jobs: 


1 To raise engine-mode critical fre- 
quencies, allowing higher operating 
speeds and subsequent higher horse- 
powers. 

2 To obtain more torsional vibration- 
damper effect by increasing the amplitude 
of the damper relative to the engine, 
allowing control of a wide range of 
obstinate criticals stimulated by the 
engine in complex torsional systems. 


Graphs are presented to show the 
results of the use of a tuned damper. 
Damper-tuning theory is discussed along 
with several applications; also, various 
tuning devices are described briefly. 
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Nozzle Design Cuts Locomotive Costs.. 
60—OGP-3... By W. J. Gewinner, American 
Bosch Arma _ Corporation, Springfield, 
Mass. 1960 ASME Oil and Gas Power Con- 
ference paper (multilithographed; availa- 
ble to March 1, 1961). 


The background for a design of a 
differential valve-type nozzle incorpo- 
rated in the unit injector of a locomotive 
diesel engine is outlined with the poten- 
tial savings to railroads evaluated. 

The practicability of the use of cheaper 
lower grades of fuel enhances the appli- 
cation of these units on locomotives, aid- 
ing the railroads to combat competition, 
and tends to stabilize their current eco- 
nomic difficulties. 

Experience with these injectors in all 
types of service on a number of railroads 
has indicated a definite gain in specific 
fuel consumption with an over-all 
average of 4 per cent improvement. 


Some Experimental Results From a Two- 
Cycle Diesel-Engine Exhaust-Waste Heat 
Exchanger. .60—OGP-13...By J. C. Geor- 
gian, Mem. ASME, Washington University, 
St. Louis, Mo. 1960 ASME Oil and Gas 
Power Conference paper (multilitho- 
graphed; available to March 1, 1961). 


Experiments and records of the results 
of tests on an exhaust-waste heat ex- 
changer are described. The exchanger 
under consideration is of the shell-and- 
tube type. The diesel exhaust is passed 
through the tubes and the water is 
passed through the shell. 

The exhaust heat was obtained from 
a three-cylinder, opposed-piston, two- 
cycle, Fairbanks Morse Model 38E5'/, 
diesel engine. The engine was first 
operated for an extended period of time 
to foul the heat-exchanger tubes in order 
to simulate actual operating conditions. 

The test runs were made at the maxi- 
mum load the generator could carry, ap- 


proximately 50 per cent over the rated 
load, and at 125 per cent, 100 per cent, and 
75 per cent load. The engine was run 
under these conditions at the rated speed 
of 1200 rpm. Operation was continued 
until steady-state conditions were ob- 
tained and readings taken every half 
hour for about six hours, and then 
averaged. 

In order to obtain a correlation, test 
runs were also made by bypassing the 
heat exchanger and exhausting directly 
to the atmosphere through an exhaust 
pipe, and also by bypassing the heat 
exchanger and exhausting through the 
silencer. 

Test results include heat-transfer and 
pressure-drop data plotted on dimension- 
less co-ordinates. Data on dry and part- 
dry operation, the dryness of the steam 
produced, and data on the silencing char- 
acteristics of the heat exchanger are 
given. 

An equation is included that can be 
used as a design equation for waste heat 
exchangers using diesel-exhaust gas. 


System Stability Analysis including 
Governor, Engine, Generator, and Tie- 
Line Impedance. .60—OGP-10...By L. D. 
Brinson, Mem. ASME, Nordberg Manu- 
facturing Company, Milwaukee, Wis.; G. 
Parker, Woodward-Governor Company, 
Rockford, Ill.; and F. S. Rothe, General 
Electric Company, Schenectady, N. Y. 
1960 ASME Oil and Gas Power Conference 
paper (multilithographed; available to 
March 1, 1961). 


A number of diesel engine a-c generat- 
ing plants have experienced abnormal 
power swings when operating in parallel 
with a tie-line connected to another 
generating system. This usually shows 
up as a load swing and may be noticeable 
in a frequency change. 


View of experimental exhaust waste-heat exchanger for a two-cycle diesel engine showing air- 
flow nozzle, manometers, and fuel scale (60—OGP-13) 
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This paper presents an analysis of this 
problem considering the following cle- 
ments of the system: (4) The generator; 
(6) the power system and load; and 
(c) the engine-governor and fuel supply. 

A simple procedure is given so that 
engine manufacturers can determine in 
advance whether such disturbances might 
occur in a particular installation. 

From the analysis presented in the 
paper, several conclusions can be stated: 


1 The tendency of a-c engine-genera- 
tors to be subject to speed and power 
pulsations when operating in parallel 
with other units can be represented 
numerically by the value of the damping 
torque coefficient for the system. This 
coefficient, T,, is the algebraic sum of the 
damping from the generator, which is 


Production Engineering 


The Simultaneous Development of Ma- 
chinery and Tools. .60—Prod-6...By R. K. 
Sedgwick, Kearney and Trecker Corpora- 
tion, Milwaukee, Wis. 1960 ASME Produc- 
tion Engineering Conference paper (mul- 
tilithograped; available to March 1, 
1961). 

The decision to develop a machine tool 
and the tools used in it confers a great 
boon upon the designer, but at the same 
time subjects him to several severe limi- 
tations. The results of such a program 
are almost certain to be superior to any 
divided approach. 

A typical effort of the unified type is 
described, detailing some of the problems 
and unexpected benefits. The degree 
of public acceptance and how it was 
effected by the united development ap- 
proach are described, along with some 
of the factors involved in ‘‘interdenomi- 
national’’ dealings within the machine 
and tool industry. 

Simultaneous development of a ma- 
chine and the tools for it would be 
expected to produce superior results in 
two ways: (a) Each of the two could 
be designed to take advantage of the 
most modern features available, without 
the handicap of any preassigned limita- 
tions due to the characteristics. of the 
other; and (4) the release of both designs 
can be held until both are considered 
satisfactory, and changes can be in- 
corporated right up to the last minute. 

In these respects, the whole project 
can be carried on with a minimum of 
waste. On the other hand, since the 
entire program was so radical in basic 
principle that most of the relevant 
mechanical elements were almost un- 
precedented, each element had to be de- 
veloped from an extremely meager 
technical inheritance. Hence many 
changes involving both machine and tool 
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connected to the power system, and the 
damping from the engine, governor, and 
fuel supply. 

2 The damping torque from the 
generator alone is always positive but 
may be substantially reduced by tie-line 
reactance. 

3 The damping from the engine 
governor may be negative at some pul- 
sation frequencies due to time delays in 
the response of engine torque to changes 
in speed. 

4 It is possible for an engine manu- 
facturer to use the simple approximate 
curves presented in this paper together 
with a relatively small amount of infor- 
mation from the generator and governor 
manufacturers to find the value of the 
net system damping. 


made necessary the wholesale scrapping 
of layouts that had been carried to 
completion. 

In general, it may be said that the 
simultaneous technique is in order where 
the anticipated sales volume of the result- 
ant equipment justifies the number of 
engineering hours that are necessarily 
consumed, and where the degree of 
advancement produced is such that there 
is not the often-present need for racing 
against the efforts of competitors. 


Mathematical Models for Analysis of Job 
Shop Capital Equipment. .60—Prod-3... 
By J. F. Fowler, Assoc. Mem. ASME, The 
Falk Corporation, Milwaukee, Wis. 1960 
ASME Production Engineering Conference 
paper (multilithographed; available to 
March 1, 1961). 

Various formulas have been developed 
in the last decade to appraise the relative 
urgency of capital investment proposals. 
Traditional rules of thumb neglected the 
effects of interest rates and obsolescence. 
These and other considerations are in- 
cluded in recent formulas designed for 
specific purposes. 

Management of the job shop is fre- 
quently faced with irregular problems 
beyond the scope of simplified formula 
solution. A more general approach 
using present-worth equations rather 
than formulas is suggested. 

By means of elementary present-worth 
factors, irregular circumstances can be 
analyzed on a more intimate basis. 
A method of developing these factors by 
approximation methods of integration 
(Simpson's parabolic rule) is proposed. 

Ultimately these factors and the 
present-worth equation can be used with 
probability multipliers in a matrix 
solution of more involved capital equip- 
ment planning. 


Factor Management and Labor Con- 
trols. .60—Prod-11...By G. D. Wolfe, A. O. 
Smith Corporation, Milwaukee, Wis. 1960 
ASME Production Engineering Conference 
paper (multilithographed; available to 
March 1, 1961). 


It is difficult to visualize how any 
business can operate without some 
ideas and methods of cost controls. 
Since labor is one of factory manage- 
ment’s most controllable cost items, good 
labor controls are essential to any man- 
agement program. In order to develop 
and install an accounting system for 
labor controls, considerable time and 
money are required; and additional 
overhead is required to maintain it. 

To introduce labor controls into an 
organization, policies must be set up 
stating that all work-measurement stand- 
ards are developed for the purpose of 
being used as a basis for labor controls, 
and that these standards are to be used to 
determine and establish productivity 
requirements, not as a system for pay 
purposes. 

In the paper, mechanics of controls are 
covered, taking into consideration three 
direct labor controls—producer em- 


ployees’ (4) per cent performance, (6) per 
cent on measured work, and (c) per cent 
on nonproductive work. 


Further mechanics are given: (a) 
Per cent on productive work; (4) 
utilization ratio which is a check on how 
effectively the productive work force is 
utilized on productive work, based on the 
hours earned and attendance hours 
clocked; (c) realization ratio which 
utilizes the same attendance hours used 
in utilization ratio plus all attendance 
hours for producers and nonproducers as a 
base and acts as an indicator of how well 
management is controlling the total 
hourly paid work force. 

A productive labor analysis is sug- 
gested that will (a) indicate tool or 
mechanical troubles where consistent 
failures cause the operations to run 
nonstandard; (4) indicate whether any 
one particular operation is within the 
control limits for performance and earn- 
ings; (c) provide a direct comparison of 
methods and resulting changes in the 
work-measurement standards; pro- 
vide a basis for substantiating applied 
work-measurement standards in griev- 
ance meetings where direct comparative 
analysis of earnings is needed; (¢) aid 
accounting and industrial engineering to 
uncover erroneous standards or clerical 
errors; (f) summarize the total debit 
or credit variances in the department or 
division in terms of direct labor hours 
used in any one given time period. 

The author concludes that the accuracy 
of the labor control system will depend 


MECHANICAL ENGINEERING 


by 
3 
4 
4 
: 
; 
5 


on the administration and management's 
desire to control. The entire program is 
based on an assumption that a standard 
cost-accounting program is desirable or 
in use. Charts are included throughout 
to illustrate ideas. 


Rigidity and Stability of Machine Tools. . 
60—Prod-18...By Miroslav Sadowy, Mar- 
quette University, Milwaukee, Wis. 1960 
ASME Production Engineering Conference 
paper (multilithographed; available to 
March 1, 1961). 


For satisfactory performance it is 
obvious that the machine tool must be 
able to withstand the loads occurring 
during operations. The loads can be 
static or dynamic, the latter having 
periodic or impact characteristics. Being 
associated with the cutting process 
and/or the movements of machine tool 
members, these forces act between the 
workpiece and the cutting tool and at 
other locations in the machine tool. 

The forces must be considered dis- 
turbing if they cause machine-tool mem- 
bers to move or deform detrimentally. 
Such a disturbing response of a machine 
tool to the loads acting can be considered 
from the following two points of view: 


1 Behavior caused entirely by a 
load and persisting only during the 
period of action of the load. 


2 Behavior only initiated by a load 
and also persisting after the load has 
ceased to act. 


Within a given disturbing force the 
behavior of the machine tool is, first, 
a question of its rigidity (stiffness) 
and secondly, its stability. Since 
rigidity and stability are the main factors 
influencing machine-tool operation, 
measurements of rigidity and stability 
are essential to satisfactory determina- 
tion of operating performance. 

In this paper, rigidity and stability 
problems in machine-tool design, manu- 
facture, and operation are indicated, and 
their historical development and the 
particular factors of influences are dis- 
cussed. Characteristic results of ex- 
perimental rigidity and stability in- 
vestigations and a general discussion 
of machine tools as mechanical systems 
are included. Some special aspects of 
rigidity and stability are presented; 
e.g., the applicability to practical prob- 
lems in machine-tool engineering of the 
methods of investigation described. 

The possibility of comparative 
machine-tool tests is indicated. Em- 
phasis is placed upon understanding of 
the dynamic behavior of machine tools 
as mechanical systems; design aspects 
are stressed. 
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An Experimental Investigation of Fuel Additives in a Supercharged Boiler, by R. J. Zoschak and 
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The Manipulator: Its Design and Application 


Comment by Herbert H. Hall’ 

Tere is one point in this paper* on 
which I would like to comment. The 
great variety of auxiliary equipment used 
in materials handling, particularly crane 
attachments, is of interest to materials- 
handling men and I think this paper 
serves a useful purpose in drawing atten- 
tion to some of the more recent crane 
grabs that are available. My only ob- 
jection to the paper is the title, in calling 
these attachments ‘‘manipulators."" The 
general use of the word manipulator 
describes a piece of positioning equip- 
ment that permits universal movement. 
To call crane grabs manipulators is 
stretching the point considerably, es- 
pecially as the classification of materials- 
handling equipment defines manipulators 
and also crane grabs as separate pieces of 
equipment. It is true that certain in- 
dustries have special names for equip- 
ment. For instance, the steel industry 
refers to all types of fork trucks as 
““‘tractors’’ which, of course, is incorrect, 
however, the term is in general use 
in the steel industry. Maybe certain 
companies or groups refer to crane grabs 
as manipulators. Personally, I have 
never heard it used in this manner. 

The classification of materials-handling 
equipment under which crane grabs, 
such as described in this article, are listed 
is 282 and manipulators is 311. This 
classification of equipment appears in 
chapter 1 of the ‘Materials Handling 
Handbook"’ and was approved by the 
Materials Handling Division of ASME 
several years ago. 


Author’s Closure 
The dialogue of the representative of 
Management and of the Engineer con- 


! Materials-handling consulting engineer, 
Pittsburgh, Pa.; General Chairman, ASA- 
MHS5; Mem. ASME. 

2J. C. Somers, ‘‘The Manipulator: Its De- 
sign and Mecuanicat 
NEERING, Vol. 82, February, 1960, pp. 64-65, 
based on ASME Paper No. 59 —A-186. 
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tains terminology that is an adaptation of 
existing words to define operations of 
facilities that are new, outgrowth of 
functions of present age in missiles, 
metals, construction, and so on. Thus 
the word manipulator is used to describe 
functions which are listed in great detail 
in the paper and illustrated extensively 
therein. 

It is true that in the past the word 
manipulator was limited in scope. How- 
ever, we cannot limit terminology to past 
usage. The times change. In my lec- 
tures on Methods Engineering, there are 
several distinctly different terms used in 
relation to methods work in missiles, 
electronics, metals, andother industries. 
One is the word operational, another 
functional, the other is manipulation. 


COMMENTS PAP 


These are specific uses of terminology 
and are and will be used regardless of 
the fact that past uses of these terms are 
different. 

In the paper we were limited in our 
illustrations because of the nature of 
manufacturing and processing from 
which pictures were available. Thus in 
this paper we used some pictures of 
tongs, grabs, rotators. This probably 
justified to a degree the criticism of 
wrong use of words. However, the 
terminology used must be accepted in 
the light of the framework of modern 
Operations. 


J. C. Somers.’ 
President, J. C. Somers & Associates, 


Industrial Engineers, Long Island City, N. Y. 
Mem. ASME. 


The Thinker 


To the Editor 

Two exemplary bits of sloppy logic 
on pages 80 and 81 of the April issue 
cause me to wonder if ‘‘The Thinker”’ 
(depicted on page 80) is lost in thought 
or just plain disgusted. 

Item 1. ‘‘The velocity of light is the 
same relative to anything that it strikes, 
regardless of the speed of the light source 
or of its target. This phenomenon can 
be ascribed to the fact that, in the four- 
dimensional geometry of the universe, 
light has effectively infinite velocity [11], 
which would thus be infinite relative to 
any target not having infinite velocity 
itself."" (Third paragraph, second col- 
umn, page 80.) 

Are we to infer that, since the velocity 
of light is finite relative to us as targets, 
we have infinite velocity toc? Perhaps, 
Mr. Mills might consider that velocity 
is not a geometric concept; therefore if 
time is made part of the geometry of the 
universe, nothing can be said to have a 
velocity in such a geometry. Instead, 
the points of our three-dimensional world 
get smeared out into ‘‘world-lines’’ of 


varying shape according as the history 
of motion of these points. Which does 
not explain why the velocity of light is 
constant. But who would try to explain 
why Pi is 3.141... .? 

Item 2. **.. . the airfoil is said to be 
in a ‘stalled’ position, Fig. 2. At this 
angle of attack, the resulting turbulence 
has destroyed the laminar layer of air- 
flow resulting in a loss of lift."" As it 
turns out, an airfoil with a turbulent 
boundary layer can operate at angles of 
attack and lift coefficients several times 
greater than those attainable with the 
same airfoil operating with a laminar- 
boundary layer. (Re paragraph 3 of 
Mr. Kishi's paper, page 81.) 

I have the greatest respect for Mechani- 
cAL ENGINEERING aS a reliable, accurate, 
and readable source of engineering infor- 
mation; that is why the above items 
sparked this letter. 


J.C. Vrana.* 
‘Combustion engineer, Canadian Pratt & 
Whitney Aircraft mia Longueuil, Que., 
Canada. Assoc. Mem. ASME. 
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Author’s Closure 

The author feels that Mr. Vrana’s 
comments reflect a difference of opinion 
on how to express an unfamiliar concept, 
rather than on any matter of logic. It is 
difficult to explain four-dimensional phe- 
nomena in such a manner as to be mean- 
ingful to mechanical engineers steeped in 
three-dimensional experience, and this 
difficulty led to the author's reference to 
the “‘effectively’’ infinite velocity of light 
in the four-dimensional universe. It is 
presumed that if a man were to travel toa 
distant star and back, at the speed of 
light, he would be no older when he re- 
turned than when he started. To the 
author, it appears reasonable to consider 
this traveler's velocity to be effectively 
infinite. 


Blake D. Mills, Jr.* 


Comment by Pascal M. Rapier® 

This paper’ summarizes the conclusions 
in an excellent manner that those who 
deem themselves authorities in this area 
associate with the theory of Relativitity. 
However, since the engineer will accept 
nothing upon authority, but prefers to 
base his scientific opinions entirely upon 
the facts of the case, I shall present a few 
of these along with an up-to-date bibli- 
ography and shall leave it to readers to 
decide whether there is anything at all to 
be gained by trying to understand this 
enormously complicated and confused 
subject. 

First, it recently has been determined 
[1]* that the Ives-Stilwell experiments, 
which were thought by physicists to 
verify their conclusion that time runs 
slow in a moving system, have been mis- 
interpreted. The data actually confirm 
Newton's statement that true time runs 
evenly and equably, and independent of 
everything external. In a like manner, 
the muon lifetime experiments have been 
twisted to imply consequences [2] entirely 
extrancous to their intended purpose and 
contradictory to the experimental evi- 
dence—consequences of asymmetrical ag- 
ing, known as the twin paradox. Thus 
the best authorities have come to believe 
that while centuries may pass on Earth, 
relativistic space travelers will experience 
only the passage of minutes, and will 
become virtually immortal. 


5 Professor of mechanical engineering, 
Department of Mechanical Engineering, Uni- 
versity of Washington, Seattle, Wash. Mem. 
ASME. 

6 Director, Newtonian Science Foundation, 
Richmond, Calif. 

7B. D. Mills, Jr., ‘‘Relativity and the 
Mechanical Engineer," BCHANICAL ENGI- 
NEERING, Vol. 82, April, 1960, pp. 78-80. 

8 Numbers in brackets designate References 
at end of comment. 
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The truth about the muon lifetime ex- 
periments [3, 4] is that the data showed: 
(a) The effective energy of the cosmic ray 
muons was 1.3 Bev.; (6) the mean dis- 
tance they traveled during their lifetimes 
was 9.4 kilometers; and (c) the mean life- 
time was measured as being 2.2 micro- 
seconds. 

From the effective energy of the 
muons, it has now been calculated that 
their velocity under Newtonian physics 
is about 13 times that of light [5]. Now 
if we divide the distance (4) they traveled 
during their lifetime by the mean lifetime 
(c) we obtain the true velocity of 15 
times that of light, which is a reasonable 
check on the Newtonian prediction. 
Thus what this experiment actually tells 
us is that the velocity of light has been 
exceeded manyfold, and hence, tha tthe 
Einstein composition of velocities is false. 

Second, the afore-mentioned experi- 
ment confirms Prof. Herbert Dingle’s 
contention [6] that w, the true physical 
velocity, or the time rate of change of 
distance, equals — v?/c*)~”*?, where- 
in v, the relativistic velocity, is only a 
mathematical convenience which has no 
real existence. Thus relativity does not 
rest upon any secure footing, as claimed 
by the authorities, but in the words of 
Professor Dingle, has always rested upon 
an assumption [7]. 

Third, in my most recent paper [5], I 
have shown that the gravitational red- 
shift of light, its deflection in a gravita- 
tional field, and the advance of the peri- 
helion of Mercury are effects obtained 
directly by the application of Newtonian 
principles. The first of these, the New- 
tonian gravitational frequency shift, has 
just been verified by what is probably the 
most precisely deterministic experiment 
in history [8]. Moreover, I have shown 
that the red-shifts of distant galaxies, 
instead of being Doppler effects, are given 
under Newtonian physics precisely as a 
degradation of the energy of light rays, 
caused by a slight viscosity-like property 
of interstellar space, which is given by 
the third term of the Navier-Stokes 
equation of motion. This discovery re- 
moves a perplexing difficulty in cosmol- 
ogy, since under general relativity we 
have no choice but to believe that the 
red-shifts are Doppler effects, and conse- 
quently, that the whole Universe is ex- 
ploding like an over-inflated soap bubble. 
[9]. Under Newtonian cosmology, how- 
ever, the Universe turns out to be exactly 
as it was described in Newton's letters to 
Mr. Bentley, stable, infinite, static, and 
homogencous on the average. 

Finally, since there is now no physical 
evidence to the contrary, mass, distances, 
and time must be considered as being 
scalar invariants under Dingle’s modifica- 


tion of the Lorentz transformation, 
which places three-vector true physical 
space in a one-to-one correspondence 
with the purely abstract concept of four- 
vector mathematical space. L. Essen 
[10] also has proposed similar changes in 
our physical concepts and believes that 
such considerations may require far- 
reaching changes in textbooks. The 
combined results of all experiments 
known today indicate that Newton's 
laws will give precisely correct results in 
the field of celestial mechanics, which 
field is becoming increasingly important 
to mechanical engineers. I find these 
concrete ideas, recently developed, much 
more satisfying philosophically than the 
abstractions I have been taught as a 
physicist and entirely in keeping with 
my engineering training and experience. 
I believe that most engineers will experi- 
ence the same satisfaction with the re- 
sults that can be obtained and will realize 
that the Einstein concepts are superfluous. 
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Comment by Gideon Kanner’ 

This article’ raises an interesting prob- 
lem. 

The comment this writer would like to 
make is this. As pointed out by the 
author in the paragraph entitled ‘Basic 
Concept of Relativity,”’ “*...only the 
motion of any given body relative to 
other bodies in the Universe has any 
basic significance, and... there is no real 
meaning to the term ‘absolute motion’ 
because nothing in the Universe is sta- 
tionary."" The necessary implication of 
the cited passage is that any observer, 
anywhere in the Universe, is at liberty to 
construct a system of reference such that 
any motion will be measured relative to 
himself. 

Applying this to the ‘twin paradox,”’ 


® Senior research engineer, Rocketdyne Div., 
North American Aviation, Inc., Canoga Park, 
Calif. Assoc. Mem. ASME. 
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it may be readily seen that the twin in the 
space ship may so construct his system of 
reference and conclude that he is station- 
ary while the Earth is receding from him 
at nearly the speed of light. Using the 
relativistic calculations he would be 
now in a position to conclude that time 
was passing more slowly for his earth- 
bound twin and that consequently, upon 
return of the spaceship to Earth, the 
earthbound twin would be “‘younger.”’ 

It would thus appear that the twin 
paradox is not so much a paradox asa 
subjective observation varying with the 
observer's system of reference. Further 
elaboration by the author on the quali- 
tative aspects of this problem would be 
appreciated. 


Author’s Closure to Discussions by 
P. M. Rapier and G. Kanner 

The author notes Mr. Rapier’s dis- 
cussion with interest, but does not con- 
sider it feasible to undertake here any 
defense of the theory of relativity, which 
has long continued to be a topic for 
challenge and debate. 

The ‘‘twin paradox’’ of space travel 
has been argued at great length in the 
literature, by Drs. Dingle, McCrea, Mc- 


Millan, Crawford, et al., and no brief 
comment here could be convincing. 

However, in response to Mr. Kanner’s 
discussion, perhaps the following may 
appear relevant. The situations of the 
traveling twin and the stay-at-home twin 
are not arbitrarily interchangeable. The 
twin remaining on earth has only a 
moderate velocity relative to the great 
mass of the universe (whose mass dis- 
tribution is presumed roughly constant). 
The twin in the space ship traveling at 
nearly the speed of light has a very high 
velocity relative to the great mass of the 
universe. Regardless of which twin Cif 
either) is considered as a stationary refer- 
ence, these last two statements are true, 
and they point out a major difference be- 
tween the individual situations of the 
twins. It is not primarily the speeds of 
the twins relative to each other that is 
presumed to determine their difference in 
time-rates, but rather the determining 
factor is their individual speeds relative 
to the great mass of the universe. These 
latter speeds cannot be interchanged by 
mental manipulation. A further dis- 
cussion of this aspect of the twin para- 
dox appears in Reference [6] of the 
author's article. 


Control of Air Pollution From Oil-Burning Power Plants 


Comment by L. H. Coykendall” 

Tue Southern California Edison Com- 
pany and the authors are to be com- 
mended for their progress report and their 
expenditures in manpower and money in 
an effort to reduce the air pollutants 
emitted from their power-plant stacks. 
Such commendation is particularly ap- 
propriate when it is recognized that these 
emissions are only a minor contribution 
to the smog conditions prevalent in the 
Los Angeles basin, as shown in Table 1 
of the paper. 1! 

Since late in 1956 my company, at the 
invitation of the Edison Company, has 
been collaborating with them in this 
effort, particularly in regard to the re- 
duction of NO formation, as covered in 
the report!* cited in this paper. We are 
continuing to do this, and a series of tests 
are scheduled in January to determine the 
effectiveness of two-stage combustion and 


1 Field co-ordinator, Boiler Division, The 
Babcock & Wilcox Company, Barberton, Ohio. 
Mem. ASME 

11H. C. Austin and W. L. Chadwick, ‘‘Con- 
trol of Air Pollution From Oil-Burning Power 
Plants," ENGINEERING, vol. 82, 
April, 1960, pp. 63-66. 

12D. H. Barnhart and E. K. Dichl, ‘‘Control 
of Nitrogen Oxides in Boiler Flue Gases by 
Two-Stage Combustion,” The Babcock & 
Wilcox Company, presented at the Meeting 
of the Air Pollution Control Association, Los 
Angeles, Calif., June 14, 1959. 
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the features incorporated in the design of 
the units recently placed in operation at 
Edison’s Mandalay Station. These in- 
clude burner spacings to provide exposure 
of individual burner flames to greater 
furnace-cooling surface, auxiliary air 
ports between the rows of burners as well 
as above the top row of burners, and a 
water-cooled hopper-type furnace bot- 
tom. The last feature is considered 
quite important, particularly when com- 
pared with the units at El] Segundo where 
the refractory covered flat floor collects a 
pool of molten oil-ash which acts as a 
mirror to reflect the burner flames. A 
comparison of the burner spacings on the 
units at Mandalay and El Segundo is 
given in the following table: 


Station El Segundo Mandalay 

Distance from side 

walls 7 ft-7)/2 in. 5 ft-88/, in. 
Distance between 

burners, horizontal 9 ft-3 in. 7 ft-8'/2 in. 
Distance between 

burners, vertical 5 ft-3 in. 10 ft-5 in. 
Distance from flat 

floor or top of 

hopper 5 ft-0 in. 9 ft-9 in. 


Analysis of test data by our Research 
‘Center indicates that two-stage combus- 
tion also may be effective in reducing the 
formation of SO; and, therefore, we have 
developed special probes to measure the 
corrosion rate of low-temperature sur- 


faces by flue gases. Concurrent with the 
tests at Mandalay, we plan to install 
these probes in both of the units at El 
Segundo to determine the difference in the 
corrosion rate of the test unit operating 
with two-stage combustion and the other 
unit, which is operated normally. 


Comment by A. C. Pasini'* 

This paper! reflects the spirit and ap- 
proach to the solution of difficult and 
complex problems. It illustrates a will- 
ingness to spend money for research, even 
though in the minds of the technical per- 
sonnel the research goes beyond what is 
warranted, because all utility manage- 
ments do believe in being part of the com- 
munity, sharing its problems, and con- 
tributing to the solution. 

This spirit also poses a challenge to 
enforcement officials to justify their posi- 
tion of writing lawful requirements of 
performance, which are doubtful and 
possibly not in proper perspective with 
other air-pollution problems. 

The magnitude of expense required to 
control emission of material leaving the 
stack based on our present knowledge of 
known methods is also illustrated. This 
poses an important consideration that 
caution and restraint should be exercised 
in setting performance standards and in 
enforcing these performance standards. 

Research of great magnitude is needed 
to effect a break-through to reduce the 
enormous amount of money being spent 
today to eliminate air pollution. Much 
more co-operation and understanding by 
both industry and law enforcement au- 
thorities are needed so that the environ- 
ment receives the most benefit for the 
least cost. 

The authors are to be congratulated for 
their realistic approach toward the solu- 
tion of a most complex situation facing 
all the people of this country. 


Comment by V. L. Stone'* 

The authors have given a fine summary 
of their efforts to reduce emission of air 
pollutants from effluents of Southern 
California Edison power-plant stacks. 
In the introduction to their paper, they 
also have given us an over-all picture of 
the sources of atmospheric contamination 
in the Los Angeles area. The research 
activities undertaken and completed by 
the utility industry should reflect favora- 
bly on their efforts. 

The experiments in injecting SO; into 


To- 
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natural-gas stack effluents were certainly 
interesting and, as far as 1 know, provide 
the first full-scale plant tests demonstrat- 
ing quantitatively the effects of various 
SOs concentrations on plume opac- 
ity. 

The effect of oil-ash on plume opacity 
was equally interesting. In the Windy 
City, the effluent from a fuel with the low 
ash content of fuel oil would not be a 
matter for great concern, although we 
are certainly interested in clean air. 

The researches of Southern California 
Edison and the authors, in trying to find 
means to remove or reduce the sulfur con- 
tent of the fuel, have been paralleled by 
us in our efforts to find ways to reduce the 
sulfur content of coal. A process was 
developed for reducing the sulfur content 
of coal by one half, but the economics of 
the process are not favorable. 

Our studies on neutralizing sulfur 
oxides in stack gases with ammonia have 
confirmed the results obtained by the 
authors. SO; can be completely neu- 
tralized and removed at about 300 F, but 
SO, does not react with ammonia above a 
temperature of 120 F to form a solid 
which can be removed by a precipita- 
tor. 
This low temperature (120 F) is below 
the water dew point, and reducing the 
entire volume of stack gas to this tem- 
perature would not be feasible. When we 
discovered this, it seemed that the only 
alternative was to convert the SO; to 
SOs; by a catalytic process and then neu- 
tralize with ammonia, or remove it in an 
electrostatic precipitator. We learned 
that the authors, the EEI, and others 
were carrying on this work. Continua- 
tion of our research would, therefore, 
have been a duplication of effort. 

The opacity of a plume from the stack 
of a coal-burning boiler is governed to a 
great extent by the efficiency of the elec- 
trostatic precipitator, and, as our recent 
work has shown, by the temperature of 
the gas entering the precipitator. We 
find that with the appreciable amount 
of fly ash present in burning coal, the 
fly-ash particles act as nuclei for pre- 
cipitation of SO;, and that both are al- 
most completely removed if the tempera- 
ture in the precipitator is in the vicinity 
of 300 F or lower. If our latest equip- 
ment is operating properly, little or no 
plume is visible even with operation of 
soot blowers. On our new electrostatic 
Precipitators we secure 97 to 98 per cent 
efficiency without preliminary mechani- 
cal collectors. 

The general impression, I think, has 
been that coal-burning boilers produce a 
lower concentration of NO than other 
fuels. 

The authors, however, have shown 
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that some of the highest concentra- 
tions are produced in coal-fired boil- 
ers. 

Although we occasionally have smog 
in Chicago, it is not a pressing prob- 
lem, and it occurs only on days when 
there is little or no air movement. For 
this reason, not much attention has been 
paid to NO production. Apparently, 
great progress has been made in solving the 
problem, both by the utility industry, and 
theauthors’ company in particular, and by 
the boiler manufacturers. I have not had 
an opportunity to fully study the boilers 
designed for the two-stage combustion 
which is reported to reduce NO forma- 
tion, but I am wondering whether the 
design is such that it could be incorpo- 
rated as more or less standard in coal-burn- 
ing boilers without greatly increasing 
their cost. 

It was interesting to learn from the 
paper that CO can be found in furnace 
gases even in the range of acceptable 
operating conditions. I would like to 
ask whether the authors think this would 
apply to coal-burning furnaces also. 

It is appropriate that the authors 
should point out that there is no sub- 
stantial evidence that either SO, or SO; 
in the concentrations ordinarily found in 
the atmosphere are harmful. The limits 
which have been established by responsi- 
ble authorities for permissible concentra- 
tions under which men may work for 
protracted periods are much higher than 
those found in the ordinary city atmos- 
phere under the most adverse conditions. 

We should thank the authors for their 
contribution to research in Control of 
Air Pollution. 


Comment by G. V. Williamson"* 

The authors! and the firm with which 
they are associated deserve great com- 
mendation for the extraordinary efforts 
and most considerable success in reducing 
the discharge to the atmosphere in a 
major power plant near Los Angeles. 
The development in combustion, which 
indicates a reduction by 50 per cent of the 
nitrogen oxide released, is a truly major 
contribution in the Los Angeles situa- 
tion. But it needs to be emphasized, 
however, that the power plants in the 
Los Angeles area have been a minor factor 
in the total air-pollution problem—as 
revealed by the data released by the Air 
Pollution District. Of great significance 
is the fact that the Ringelman Chart is 
being used solely for the purpose of 
measuring black smoke as a measure of 
stack opacity and a quality of plant per- 
formance from the viewpoint of air pollu- 


‘6 Vice-president, Union Electric Company, 
St. Louis, Mo. Fellow ASME. ys 


tion. This can be nothing but a gross 
misapplication of the Ringelman Chart, 
and would seem to be an approach to a 
power-plant stack that is erroneous in the 
extreme. Clearly, if visual appearance 
is to be used as a measure of clean air 
performance, something besides the 
Ringelman Chart is needed. 

This is a complicated problem because 
simple application involves the human 
factor, the color of the sky, and other 
uncontrollable variables. In the long 
run, control of air pollution will depend 
upon the proper application of proved 
measuring equipment, adapted to those 
pollutants known to be a nuisance. It 
would seem that in all three of these 
points use of the Ringelman Chart in 
measuring the oil plume from oil firing 
is a misapplication. Further, it should 
be given the greatest possible emphasis 
that approaches applicable or perbaps 
considered advisable for the Los Angeles 
area would have little merit in most 
communities in the rest of the nation. 
The Los Angeles situation is a special 
one, meteorologically and geographi- 
cally. The most encouraging aspect of 
the situation is the apparent realization 
that autos, buses, and trucks, all of which 
are under the operation of a mass of 
individuals and not simply a single 
industry, are the heaviest single factor 
in a specific situation in that area. 


Authors’ Closure 

The authors appreciate the thoughtful 
and significant comments of each of the 
discussers. 

The reduction in the formation of SO; 
through two-stage combustion, men- 
tioned by Mr. Coykendall, does not seem 
to have been achieved. Recently com- 
pleted tests, using both analytical meth- 
ods and corrosion probes, show no signifi- 
cant difference in the SOs concentra- 
tions in the stack gases from convention- 
ally fired and two-stage combustion boil- 
ers while burning similar fuel oil. 

The authors have had no specific experi- 
ence from which to answer Mr. Stone's 
question as to whether two-stage combus- 
tion could be incorporated successfully 
and economically into standard coal- 
burning boilers. However, a few tests 
on operating boilers should show 
whether this is practicable. Although 
the authors have no actual CO test data 
from coal-fired boiler operation, experi- 
ences with oil-burning units would lead 
to a surmise that comparatively low con- 
centrations of CO might be found quite 
commonly in the stack discharge from 
coal-fired units that are fired well within 
the range of acceptable operating condi- 
tions. 
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The authors appreciate fully that the 
air-pollution problems in the Los Angeles 
area differ in many ways, geographically, 
meteorologically, and politically from 
those in most other parts of the United 
States. However, the authors believe 
that, with time and observation, other 
communities will develop some of the 
same conditions which have become 
acute in Southern California. It is their 


hope that the experiences and research 
developments of industry can be of real 
value to the responsible citizens in 
other communities. 


H. C. Austin.'* 
W. L. Chadwick.” 


% Southern California Edison Co., Los 
Angeles, Calif. 

Southern California Edison Co., Los 
Angeles, Calif. Mem. ASME. 


Materials Below —100 F 


Comment by J. W. Crossett'* 

Tue author has done an excellent job 
of incorporating the wide variation of 
materials of construction used below 
—100 F into one paper. 

His discussion of the austenitic con- 
version which occurs in the 18/8 stainless 
steels, after prolonged exposure at low 
temperatures, is a phenomenon which is 
known to occur but has never caused any 
distress even in vessels operating many 
years at —454 F. Some time ago, some 
314, 9 per cent Nickel, and 18/8 stain- 
less steels were impact tested using charpy 
keyhole bars after six months and 12 
months at —320 F. 

Bars of all of these materials were 
tested at room temperature and the 31/, 
per cent Nickel at —200 F, while the 
9 per cent Nickel and stainless steels 
were run at —320 F. 

Table 1 shows that the impact strength 
of all of these materials was higher at 
room temperature than when they were 
tested at the subzero temperature, but 
in all cases the extended exposure at the 
subzero temperature did not affect the 
toughness. 

Extensive laboratory work has indi- 
cated that if the 9 per cent Nickel steel 
is double normalized and tempered prior 
to welding, it has excellent toughness 
in the as-welded condition even down 
to —320 F as shown in Table 2. It is 
believed that sufficient laboratory data 
have been presented to establish this and 
a large-sized pressure-vessel test is being 
planned to demonstrate that it is safe to 
use 9 per cent Nickel steel in the as- 
welded condition down to — 320 F. 


Comment by T. E. Eagan” 

A tremendous amount of work has 
been done on the physical properties of 
metals at very low temperatures. The 


18 J. W. Crossett, The International Nickel 
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author of this paper'® has done a fine job 
of condensing this information and of 
putting it into a usable form. I 
congratulate him. 

In the use of metals at low tempera- 
tures we sometimes have the tendency to 
look at impact resistance as the only 
criterion for the acceptance of any given 
metal. However, many pieces of ma- 
chinery are used at low temperatures 
which are not subject to impact; thus 
low impact materials can be used safely. 
A good example of this is brought out 
by the author in explaining the use of 
cast iron for low-temperature applica- 
tions. 

Gray iron is not a brittle material in 
the strict sense of our interpretation of 
brittleness. It has low ductility which 
is a somewhat different thing. As the 
author points out, it loses some of this 
ductility as the temperature is lowered. 
It also has low notch sensitivity in 


fatigue which it does not lose. Thus 
advantage can be taken of these condi- 
tions and this so-called brittle material 
can be used successfully in properly 
designed components. In other words, if 
we start out with a serviceable design 
using gray iron at room temperature, 
recognizing its limitations, we can expect 
to have a serviceable material at lower 
temperatures. I know of compressors 
made of good quality gray iron which 
have operated for many years at — 320 F. 

I believe that the proper use of such 
materials is of fundamental importance 
because we can produce castings to the 
desired shape much easier in gray iron 
than we can make them in the austenitic 
or face-centered crystalline materials. 
Another point is that these materials cost 
considerably less. 

I would like to point out, however, 
that it is not good enough to call just 
for gray iron, or nickel containing gray 
iron, or for so-called semisteel. Gray 
iron today is produced with tensile 
strengths anywhere between 20,000 psi 
and 60,000 psi. ASTM specification 
A-48 recognizes seven different grades 
based on $000 psi increments between 
these two extremes. The proper grade 
for the stress operating level should be 
specified. 

The increases in volume when gray 
iron is used, mentioned by the author, 
can be explained by the fact that most 
high-grade irons always have small 
amounts of retained austenite in them 
which transforms at the low tempera- 


Table 1 Charpy Impact, Ft Lb—-Before and After Exposure to Liquid Nitrogen 


Conditions 


3'/2% Nickel 
60, 57 
57, 59 


No aging, no chilling 
No aging, chilled —320F.... 
d Aged 6 mos. at 70 F., no 
chilling 
Aged 6 mos. at —320F 
Aged 12 mos. at 70 F, no 
chilling ‘ 


Teste 
a 
70 F 


at Aged at —320 F,6 mos 
—320 F {Aged at —320F, 12 mos 


@ Tested at —200 F. 


aging 


56, 62 
59, 60 


63, 56 


Steels 
8'/2% Nickel 
50, 51 
43,44 


18-8 
80, 90 
90, 91 


96, 97 
91, 83 


53, 50 
42, 43 


93, 92 
89, 83 


50, 52 
44, 43 


72,73 
72, 74,75 
73, 77,74 


25, 24 
26, 22, 24 
23, 23, 23 


Table 2 Charpy Impact, Ft Lb of Welded Specimens 


Conditions 


8'/2% Nickel 
welded with 
25-20, notched 
in weld 
24, 25 
27, 30 


No aging, no chilling 

No aging, chilled —320F.... 

Aged 6 mos. at 70 F, no 
chilling 

Aged 6 mos. at —320 F 

Aged 12 mos. at 70 F, no 
chilling 


Tested 
a 
70 F 


Aged —320 F, 6 mos 
Aged —320 F, 12 mos 


at 
—320 F 


No aging 


31, 29 
25, 30 


24, 28 
28, 33 
26, 19, 27 
20, 16, 17 
27, 21, 18 


Material 
8'/2% Nickel 
welded with 

25-20, notched 
in fusion zone 
28, 39 
53, 31 


18-8 
welded with 
18-8, notched 

in weld 
28, 28 
31, 33 


26, 23 
35, 26 


35, 31 

28, 29 

18, 18 
22, 22, 17 
22, 19, 17 


36, 50 
50, 29 


46, 42 
35, 40 
22, 30, 28 
28, 20, 32 
26, 27, 24 
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at 
¢ 
4 
# 
x 
4 
: ged 12 mos. at —320F...... 57, 58 
' Tested at 
—200 F 
15, 22, 134 
13, 21, 21¢ 
7 Aged 12 mos. at —320F...... ae 


tures causing an increase in volume. It 
can be eliminated if necessary by stress 
relieving the castings at 1050 F. 


Comment by J. E. Jensen*' 

The author of this paper'® is to be 
commended for a quite thorough presen- 
tation of a rather complicated subject. 
The points he has covered, such as change 
of ductility, improper heat-treatment, 
and problems of joining are of basic im- 
portance and cannot be overstressed. 
In the interest of clarity, a figure showing 
the trend of tensile and yield strengths 
versus reduction in temperature, of the 
various materials discussed, would be 
helpful. Also a list of references would 
be useful to anyone wishing to pursue the 
subject further. 

One property, which is of great impor- 
tance in the cryogenic field, that the 
author failed to cover, was that of ther- 
mal conductivity. The thermal con- 
ductivity of the materials discussed are, 


"1 Mechanical engineer, Brookhaven Na- 
tional Laboratory, Upton, N. Y. Mem. 
ASME. 


Elevators 


By F. A. Annett. Third Edition. 1960, 
McGraw-Hill Book Company, Inc., New 
York, N. Y. 388 p., 61/4 XK 91/4 in., bound. 
$11.50. Comprehensive and practical in- 
formation on the construction, operation, and 
maintenance of vertical transportation equip- 
ment in public and private structures, for 
maintenance men, mechanics, engineers, and 
others concerned with elevators, escalators, 
moving sidewalks, and ramps. Topics covered 
include a-c, d-c, and Gandatede ma- 
chinery, methods of roping, signals, and safety 
systems. New material includes conformity 
with 1955 ASA standards, and electronic and 
automatic innovations. 


Etudes de Pyrometrie Pratique 

By R. Allégre and others. 1959, Editions 
Eyrolles, Paris, France. 231 p., 6'/2 K 93/« 
in., bound. 3440 Francs. This collection of 
papers emphasizes the practical application 
and current practice in temperature measure- 
ment. A general survey of pyrometric theory 
and techniques, giving factors for selection of 
methods in specific applications, is followed 
by more detailed studies of particular meth- 
ods. Included are papers on the use in tem- 
perature measurement of thermally sensitive 
resistors (‘‘thermistances’’), thermocouples, 
and optical techniques. These last are specifi- 
cally applied in measure- 
ments and employ photoelectric and suction 
pyrometers. 


Handbook of Material Trade Names, 
Supplement 3 to the 1953 Edition 

By O. T. Zimmerman and Irvin Lavine. 1960, 
Industrial Research Service, Inc., Dover, 
N.H. 400 p., 7!/2 X in., bound. $16. 
Supplements the 1953 edition and its first two 
supplements by giving completely new in- 
formation in five sections as follows: Alpha- 
betical list of trade names, with description of 
the product; products classified by major uses 
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in general, decreased by lowering the 
temperature; the exceptions are the pure 
forms of copper and aluminum which 
increase to a high at from —390 F to 
—440 F and then decrease rapidly to 
about the same value as ambient tempera- 
ture figures when liquid helium tempera- 
ture is reached. The proper selection 
of materials with regard to their thermal 
characteristics adds another problem to 
the use of materials in cryogenic applica- 
tions. Mechanically sound design with 
a given material may be easily fabricated 
and structurally safe, while at the same 
time operationally extravagant. 


Author’s Closure 


The author thanks the reviewers for 
their comments on this paper. 

The elimination of postheat-treatment 
in welded pressure vessels made of 9 
per cent nickel steel, as suggested by Mr. 
Crossett, will broaden the field for this 
material. Until this is cleared through a 
revision of the Code, however, it will be 
necessary to postheat-treat for Code 
approval. 
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or composition; list of manufacturers and 
distributors, giving addresses and names of 
oducts; company name and address chan 
or those companies listed in the 1953 edition 
and supplements 1 and 2; and products. pre- 
viously listed which have been withdrawn 
from the market. Symbols indicate trade- 
marks registered in the United States, Canada, 
Germany, and Great Britain, and also un- 
registered and common names. 


HeizéI—Handbuch fiir Industriefeuerun- 
gen 

By Werner Hansen. 
Berlin, Germany. 369 
bound. 
industrial heating installations. It sum- 
marizes experience and the present state of 
knowledge and research. It also gives exam- 
ples from various industries to show how fuel 
oil is to be used. Section A covers sources, 
properties, standardization, combustion, heat 
transfer, heat loss and recuperation, corrosion, 
flue gas damage, etc. Section B discusses 
various applications: for the ordinary steam 
boiler; the pulverized-coal boiler; furnaces for 
ceramics, bricks, glass, etc. There is a list of 
references arranged by chapters. 


1959, 
6/2 K in, 
31.50 DM. A tuel oil handbook for 


Hiitte; Mathematische Formein und Tafein 

By I. Szab6. 1959, Wilhelm Ernst & Sohn, 
Berlin, Germany. 287 p., 6 X 81/4 in., 
bound. DM 19.80. Starting with relatively 
simple mathematical operations, this collec- 
tion of mathematical tables and formulas 
covers a wide range of topics up through ad- 
vanced calculus. The first chapter contains 


Mr. Eagan’s comments regarding the 
adaptability of cast iron for low-tempera- 
ture service are substantiated by our own 
practice. The case of making intricate 
castings in small volume is offset to some 
extent by the need for heavy sections, 
but this is generally not serious except 
for equipment which must be cooled 
down and warmed up at frequent inter- 
vals. 

The thermal conductivity of materials 
is important, as Mr. Jensen points out. 
In special cases, this applies to a small 
temperature difference at some nominal 
low value, but generally the over-all con- 
ductivity from a low temperature to 
ambient is the controlling factor, and the 
average for the whole range is used. 
Data regarding thermal conductivity at 
cryogenic temperatures are only recently 
being published, the best collection being 
the Cryogenic Data Book issued by the 
Nationa! Bureau of Standards. 

O. A. Hansen.** 


ae Engineerin consultant, Linde Company, 
Division of Union Carbide Corporation, 
Tonawanda, N. Y. 


the tabular material ranging from powers, 
reciprocals, etc., to elliptic integrals and Bessell 
functions. The following chapters deal, re- 
spectively, with the common divisions of 
mathematics, including explanatory text as 
well as formulas. A concluding section pro- 
vides bricf examples of “‘practical mathe- 
matics."" 


industrial Minerals and Rocks (Nonmetal- 
lics Other Than Fuels) 

Edited by Joseph L. Gillson and others. 
Third Edition. 1960, The American Institute 
of Mining, Metallurgical, and Petroleum 
Engineers, 29 West 39th Street, New York 18, 
New York. 934 p., 71/4 X 10%/, in., bound. 
$12. This new edition of a standard reference 
book includes information of value to chemi- 
cal, civil, electrical, and mechanical engineers 
as well as to those in the mineral extracting 
and processing industries. Thoroughly re- 
written to include developments since the 
second edition, 1949, the book covers all 
known useful minerals and rocks: abrasives, 
carbonate rocks, cement materials, dimension 
stone, pigments, quartz crystal, roofing gran- 
ules, titanium, zirconium, etc. Each of the 
55 chapters eh peg by specialists in the 
mineral covered and gives extensive data on 
geology, deposits, prospecting, preparation, 
marketing, prices, and uses. Chapter bibliog- 
raphies and a detailed subject index add to the 
wander value of the book. 


Industrial Packaging 

By Walter F. Friedman and Jerome K. Kipnees. 
1960, John Wiley & Sons, Inc., New York, 
N. Y. 536 p., 6 X 91/2 in., bound. $11.50. 
This survey of packa ing materials, methods, 
and equipment em basic principles 
applicable to all package-using industries and 
gives an economic analysis of the field. It 
also cites case histories in the development of 
an optimum total packaging system for any 
business. 
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International Symposium on the Theory 
of Switching, Proceedings, 1957 

Published 1959 by the Harvard Universit 
Press, Cambridge, Mass. 2 volumes, 8 X 10%), 
in., bound. $15. An extensive presentation 
of various important aspects in the develop- 
ment of switches, switching theory, and ap- 
plications since the advent of large-scale digital 
computers. The 39 papers published in these 
two volumes deal with abstract models of 
mathematical and logical theory; contact 
networks and network theory; magnetic and 
transistor logic, design, and circuit considera- 
tions; switching systems and networks; and 
new types of switches such as the cryotron and 
chemical switching methods. They include 
developments in foreign countries as well as in 
the United States. These are volumes 29 and 
30 of the Annals of the Computation Labora- 
tory. 


Jahrbuch der Oberflachentechnik 1960 
Edited by W. Wicederholt. 1959, Metall- 
Verlag GmbH., Berlin-Grunewald, Germany. 
1076 p., 4'/4 X 53/4 in., bound. DM 22.50. 
This annual volume presents the latest in- 
formation available in the technical and patent 
literature of Germany and other countries 
concerning the mechanical, chemical, and 
electrochemical treatment of metal surfaces. 
In addition to survey articles by specialists on 
various phases of metal-surface treatment, the 
book contains new data tables, extensive 
alphabetical or classified listings of trade 
names, standards, and manufacturers, and 
other useful information. 


Jahrbuch 1958 der Wissenschaftlichen 
Gesellschaft fuer Luftfahrt E.V. 

Edited by Hermann Blenk. 1959, Friedr. 
Vieweg & Sohn, Braunschweig, Germany. 
300 p., in., No price 
given. This Yearbook for 1958 by the Ger- 
man Scientific Society for Aeronautics includes 
some 49 papers presented at the Annual Meet- 
ing of the Society. Sample topics are: Airfoil 
wings at subsonic velocity; pulsations of 
shock-diffusers; special convection currents; 
trajectory-measuring processes; launching of 
large missiles; new methods for improving 
bad-weather approach through optical landing 
devices, etc. 


Liquids and Liquid Mixtures 

By J. S. Rowlinson. 1959, Academic Press, 
Inc., New York, N. Y. 360 p., 5'/2 X 83/4 
in., bound. $12.50. The equilibrium prop- 
erties, and development of new methods for 
calculating the thermodynamic properties, of 
ome liquids, and the equilibrium properties of 
iquid mixtures, are discussed in the first two 
sections of this book. The final section is an 
account of the theories of liquids and mixtures, 
developing those parts of statistical thermo- 
dynamics common to all theories, and then 
restricting the account to results that can be 
compared directly with experiment. 


Nuclear Power Plant 

By E. Openshaw Taylor. 1959, Philosophical 
Library, Inc., New York, N. Y. 184 p., 
51/2 X 88/4 in., bound. $7.50. A review of 
the basic ideas underlying nuclear power 
generation for the informed reader. It opens 
with a concise account of world energy re- 
quirements and resources in the present and in 
the future. It goes on to deal with nuclear 
and reactor physics and reactions, types of 
reactor scnnding to different means of classi- 
fication, reactor engineering based on the 
unique reactor physics, the control of the heat 
output of the reactor, instrumentation, and 
economics of nuclear stations. The ap- 
pendixes contain comprehensive tables of 
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Engineering Societies Library books, except 
bibliographies, handbooks, and other refer- 
ence publications, may be borrowed by 
mail by ASME members for a small han- 
dling charge. The Library also prepares 
bibliographies, maintains search and trans- 
lation services, and can supply a photoprint 
or a microfilm copy of any item in its collec- 
tion. Address inquiries to R. H. Phelps, 
Director, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


elements, neutron interaction formulas, reactor 
theory, and a chronology of nuclear power de- 
velopment. 


Oil Hydraulic Power and Its Industrial 
Applications 

By Walter Ernst. Second Edition. 1960, 
McGraw-Hill Book Company, Inc., New 
York, N. Y. 467 6/4 x in., bound. 
$12.50. The fundamental concepts of fluid 
mechanics and fluid theory are covered briefly 
but thoroughly in the opening chapters, fol- 
lowed by application of these concepts to oil 
under pressure in the generation, utilization, 
transmission, control, and applications of oil 
hydraulic power. Fully revised and incorpo- 
rating such recommendations as the Joint 
Industry Conference Standards, this edition 
also contains new material in such fields as 
synthetic hydraulic fluids, pump control, noise 
and vibration in pumps, and servomechanisms 
and valves. 


Petroleum Products Handbook 

Edited by Virgil B. Guthrie. 1960, McGraw- 
Hill Book Company, Inc., New York, N. Y. 
Various pagings, 6 X 9'/,in., bound. $18.50. 
The properties, characteristics, manufacture, 
marketing, and performance of such petroleum 
products as gasolines, diesel fuel oils, lubri- 
cating oils and greases, aircraft fuels, petro- 


chemicals, and many others, have been com- 
piled by 32 specialists in this closely-indexed 
comprehensive handbook. There are also 
sections on crude petroleum and natural gas, 
additives, units of measurement, and a special 
**Reference Data Section’’ which includes in- 
dexes to information sources, ASTM test 
methods and specifications, Federal specifica- 
tions, industry terminology, tax and price 
statistics, and a directory of United States re- 
fineries. 


Principles of Engineering Economy 

By Eugene L. Grant and W. Grant Ireson. 
Fourth Edition. 1960, The Ronald Press 
Company, New York, N. Y. 574 p., 6'/4 X 
9'/, in., bound. $8. Using the method of 
comparison of alternatives, this book is in- 
tended to serve both as a textbook and a 
working manual for those who make decisions 
about investments in capital goods. It gives 
basic principles for making practical decisions 
on the acquisition and retirement of capital 
goods, the choice of one of alternative 
methods of financing, and the consideration 
of income tax factors. Special attention is paid 
to capital rationing, mathematical analysis of 
compound interest, and operations research 
concepts. Features new to this edition in- 
clude cash flow theory, various depreciation 
methods under U. S. tax laws, and certain un- 
sound criteria to avoid in evaluating invest- 
ment proposals. 


Science and Resources 
Edited by Henry Jarrett. 1959, The Johns 
Hopkins Press, Homewood, Baltimore, Md. 
250 p., 6/4 X 91/4 in., bound. $5. Some of 
the difficult and critical questions arising from 
recent advances in science and technology are 
explored in this collection of papers originally 
esented at the 1959 Washington ‘‘Resources 
‘or the Future’’ Forum. A lead essay in each 
of the six topical sections discusses advances 
and state of current knowledge in a specific 
field and is followed by two essays discussing 
the economic, social, and political impact of 
the advances. The six sections deal with 
human and animal genetics, weather control, 
geological exploration, chemical technology, 
nuclear energy and peaceful use of atomic 
energy, and space exploration. 
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VESSEL 


Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets regularly to consider 
“*Cases’’ where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure: (1) 
Inquiries are submitted by letter to the 
Secretary of the Boiler and Pressure Vessel 
Committee, ASME, 29 West 39th St., 
New York 18, N. Y.; (2) Copies are dis- 
tributed to Committee members for study; 
(3) At the next Committee meeting inter- 


pretations are formulated to be submitted 
to the ASME Board on Codes and Stand- 
ards, authorized by the Council of the 
Society to pass upon them; (4) They are 
submitted to the Board for action; (5) 
Those which are approved are sent to the 
inquirers and are published in Mecnant- 
cAL ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing April 29, 1960, and approved by the 
board on June 23, 1960.) 
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Annulment of Cases 
Case 1263 

Essence of Case included under Par. 
P-242 of the 1959 Winter Addenda to 
Section I. 


Case 1273N-2 
(Special Ruling) 


Nuclear Reactor Vessels and Primary 
Vessels 


Revise the second sentence of Par. 5(d) 
of the Reply to read: Non-full-penetra- 
tion welds are allowed only for attach- 
ments on which there are no piping reac- 
tions, such as control-rod housings, 
pressurizer heater attachments, and open- 
ings for instrumentation, and on which 
there will be no thermal stresses higher 
than expected in the vessel itself. For 
such attachments, all compensation shall 
be inherent in the part of the vessel pene- 
trated. Non-full-penetration welds shall 
be of sufficient size to develop the full 
strength of the attachment. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As neEp arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising itsCode. Revisions approved 
by the Committee are published here as 
proposed addenda to the Code to invite 


criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the semi-annual 


addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 


Power Boilers, 1959 

Par. P-4 

Revise to read: 

Braces fabricated by forge welding shall 
comply with Specification SA-84, stay- 
bolt wrought iron, solid. 

Pars. P-6 and P-7 

Delete present Pars. P-6 and P-7 and 
replace with the following: 

Par. P-6(a) Threaded staybolts shall 
be of iron complying with SA-84, or of 
steel complying with Specification SA-31; 
or of annealed nickel-copper alloy com- 
plying with Specification SB-164. 

Par. P-6(b) Seamless steel tubes for 
threaded staybolts shall comply with 
Specification SA-83, Type A; SA-192; or 
SA-210. 

Par. P-6(c) Stays, through rods, or 
braces with pads or crowfeet; for attach- 
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ment by riveting shall comply with 
Specifications SA-7, SA-31, SA-84, SA- 
306 Grades 50, 55, or 60, or SB-164. 

Par. P-6(d) Staybolts, stays, through 
rods, or braces with ends for attachment 
by fusion welding shall comply with 
Specification SA-31, SA-84, or SA-306 
Grades 50, 55, or 60. 

Par. P-200(c(8) 

Delete present paragraph and renumber 
present (c)(9), (10), (11), and (12) to 
read: (c)(8), (9), (10) and (11). 

Tasie P-7 Pipes and Tubes, Seamless 
Alloy Steel, delete reference to SA-335, 
Grade P3b. 


Unfired Pressure Vessels, 1959 
Proposed Rules for Reducers 


Par. UG-32(g) 


Revise reference to Par. UA-4(f) to 
read: 

Par. UA-5(b) and (c). 

Par. UG-36(b)(2) 

Revise to read: 

Properly reinforced openings in formed 
heads need not be limited as to size, but, 
when the opening in the end closure of a 
cylinder is larger than one half the inside 
diameter of the shell, it is recommended 
that the closure be made by a reversed- 
curve section as shown in sketches (c) and 
(d) in Fig. UG-36, or by a conical section 
or a cone with a knuckle radius at the 
large end as shown in sketches (a) and 
(b) of Fig. UG-36 and/or with a flare 
radius at the small end. The design shall 
comply with all the requirements of the 
rules for reducer sections (see Par. (e)) 
in so far as these rules are applicable. 


Fic. UG-36 


Delete the first sketch from the left 
and label the remaining two sketches as 
(c) and (d), respectively, and add the two 
new sketches (a) and (b). 


Par. UG-36(e) 

Add the following new paragraph: 

UG-36(e) Reducer Sections Under In- 
ternal Pressure (1) The formulas and rules 
of this paragraph apply to concentric 
reducer sections wherein all the longi- 
tudinal loads are transmitted wholly 
through the shell of the reducer. Where 
loads are transmitted in part or as a whole 
by other elements, e.g. inner shells, stays, 
or tubes, the rules of this paragraph do 
not apply. 

(2) The thickness of each element of 
a reducer, as defined in (4) below, under 
internal pressure shall not be less than 
that computed by the applicable formula. 
In addition, provisions shall be made for 
any of the other loadings listed in Par. 
UG-22, when such loadings are expected. 

(3) The notations defined in either 


Par. UG-32(c) or below are used in this 
paragraph (See Fig. UG-36). 


t = minimum required thickness of 
the considered element of a re- 
ducer after forming, exclusive 
of corrosion allowance, inches, 

inside radius of larger cylinder, 
inches, 

inside radius of smaller cylinder, 
inches, 

inside radius of knuckle at larger 
cylinder, inches, 

one half of the included (apex) 
angle of a conical element, 
degrees. 


(4) Elements of a Reducer A transition 
section reducer consisting of one or more 
elements may be used to join two cylin- 
drical shell sections of different diameters 
but with a common axis provided the re- 
quirements of this paragraph are met: 

(a) Conical Shell Section The required 
thickness of a conical shell section, or the 
allowable working pressure for such a 
section of given thickness, shall be de- 
termined by the formulas given in Par. 
UG-32(g). 

(b) Knuckle Tangent to the Larger Cyl- 
inder Where a knuckle is used at the 
large end of a reducer section, its shape 
shall be that of a portion of an ellipsoidal, 
hemispherical, or torispherical head. 
The thickness and other dimensions shall 
satisfy the requirements of the appropri- 
ate formulas and provisions of Par. UG- 
32. 

(5) Combination of Elements to Form a 
Reducer When elements of subsection (4), 
above, having different thicknesses are 
combined to form a reducer, the joints 
including the plate taper required by Par. 
UW-9(c) shall lie entirely within the lim- 
its of the thinner element being joined. 

(a) Areducer may be a simple conical 
shell section, Fig. UG-36(a), without 
knuckle, provided the half-apex angle a 
is not greater than 30 degrees, except as 
provided for in Par. UA-S(e). A rein- 
forcement ring shall be provided at either 
or both ends of the reducer when required 
by the rules of Par. UA-5. 

(b) A toriconical reducer, Fig. UG- 
36(b), may be shaped as a portion of a tor- 
iconical head, Par. UG-32(h), a portion of 
a hemispherical plus a conical section, or 
a portion of an ellipsoidal head plus a 
conical section, provided the half-apex 
angle @ is not greater than 30 degrees, 
except as provided for in Par. UA-5(e). A 
reinforcement ring shall be provided at 
the small end of the conical reducer ele- 
ment when required by the rules in Par. 
UA-5. 

(c) Elements of shapes other than 
those of subsection (4) above shall be 
covered by the rules in this Par. UG-36. 
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Par. UG-37(a) 

Revise to read: 

UG-37(a) General—The rules of this 
paragraph apply to all openings other 
than: 

(1) Small openings covered by Par. 
UG-36(c)(3), 

(2) Openings in flat heads covered by 
Par. UG-39, 

(3) Openings designed as reducer sec- 
tions covered by Par. UG-36(e), 

(4) Large head openings covered by 
Par. UG-36(b)(2). 

Reinforcement shall be provided in 
amount and distribution such that the 
area requirements for reinforcement are 
satisfied for all planes through the center 
of the opening and normal to the vessel 
surface. For a circular opening in a 
cylindrical shell, the plane containing 
the axis of the shell is the plane of great- 
est loading due to pressure. 

Par. UA-4(f) 

Delete this paragraph after transferring 
the examples contained therein as ex- 
plained under new Par. UA-S(f). 

Par. UA-5 

Add the following new paragraph: 

UA-5 Rules for Reducer Sections and 
Conical Heads Under Internal Pressure 
(a) The formulas of this paragraph pro- 
vide for the design of reinforcement at the 
cone-to-cylinder junction for reducer sec- 
tions and conical heads where all the 
elements have a common axis. 

The notations defined below are used 
in the formulas of the following subpara- 
graphs: 


¢ = minimum required thickness of 

cylinder at cone-to-cylinder 
junction exclusive of corrosion 
allowance (See Par. UG-27- 
(c)), inches, 

nominal thickness of cylinder at 
cone-to-cylinder junction, ex- 
clusive of corrosion allowance 
(See Par. UG-25), inches, 

nominal thickness of cone at 
cone-to-cylinder junction, ex- 
clusive of corrosion allowance 
(See Par. UG-25), inches, 

the smaller of — or [t — 
(t/cos «)], inches, 

inside radius of small cylinder, 
inches, 

inside radius of large cylinder, 
inches, 

required area of reinforcement, 
square inches, 

effective area of reinforcement 
due to excess metal thickness, 
square inches, 

maximum half-apex angle for an 
unreinforced cone-to-cylinder 
junction, degrees, see Tables 
UA-5.1 and UA-5.2, 
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t 
the smaller of [ “cos (a — »| 
t 
k cos a cos (a — 2] 
or 


t 


lowest efficiency of the longitu- 
dinal joint in the shell or head 
or of the joint in the reinforce- 
ment ring. For the large end 
of the reducer in compression 
E = 1 for butt welds. 
P, S and @ are as defined in Par. UA- 
4(b). 


(b) Conical heads and reducers with- 
out knuckles, having values of a exceed- 
ing the value of A obtained from Table 
UA-5.1, shall be provided with a rein- 
forcement ring at the junction with the 
large cylinder. 


Table UA-5.1 Values of 4 for Junctions at the 
Large Cylinder 


P/SE 0.001 0.002 0.003 0.004 0.005 
A, deg 11 15 18 21 23 
P/SE 0.006 0.007 0.008 0.009 
4, deg 25 27 28.5 30 


The cross-sectional area of the rein- 
forcement ring shall be at least equal to 
that indicated by the following formula: 


PR:? A 
A=zw—f{1-- (1) 
2SE ( *) 


When the thickness, less corrosion allow- 
ance, of both the reducer and cylinder ex- 
ceeds that required by the applicable de- 
sign formulas, the minimum excess thick- 
ness may be considered to contribute to 
the required reinforcement ring in accord- 
ance with the following formula: 


A=42.VRu, (2) 


Any additional area of reinforcement 
which is required shall be situated within 
a distance of WRzt, from the junction of 
the reducer and the cylinder. The 
centroid of the added area shall be within 
a distance of 0.5 V Rut, from the junction. 

(c) Reducers having values of a ex- 
ceeding the value of A obtained from 
Table UA-5.2 shall ke provided with a re- 
inforcement ring at the junction with the 
small cylinder. 


Table UA-5.2 Values of A for Junctions at the 
Small Cylinder 


P/SE 0.002 0.005 0.010 0.02 
A, deg 4 6 9 12.5 


P/SE 0.04 0.08 0.10 0.125 
4,deg 17.5 24 27 30 


The cross-sectional area of the reinforce- 
ment ring shall be at least equal to that 
indicated by the following formula: 


A 


) tana (3) 


When the thickness, less corrosion allow- 
ance, of either the reducer or cylinder ex- 
ceeds that required by the applicable de- 
sign formula, the excess thickness may be 
considered to contribute to the required 
reinforcement ring in accordance with 
the following formula: 


A, = mV Rat {(te — t/cos a) 


Any additional area of reinforcement 
which is tequired shall be situated within 
a distance of V R.+, from the junction, and 
the centroid of the added area shall be 
within a distance of 0.5 “Rt, from the 
junction. 

(d) Reducers not described in Par. 
UG-36(e)(5), such as those made up of 
two or more conical frustums having dif- 
ferent slopes, may be designed in accord- 
ance with subsection (e). 

(e) When the half-apex angle a is 
greater than 30 deg, an analysis based on 
methods, such as that of Geckeler, may be 
used. See Par. U-2(c). When such an 
analysis is made, the calculated localized 
stresses at the discontinuity shall not ex- 
ceed the following values: 


(1) (membrane hoop stress) + (aver- 
age discontinuity loop stress) shall not be 
greater than 1'/, SE, 

(2) (membrane longitudinal stress) 
+ (discontinuity longitudinal stress due 
to bending) shall not be greater than 
4SE, 


where the ‘‘average discontinuity hoop 
stress’’ is the average hoop stress across 
the wall thickness due to the discontinu- 
ity at the junction, disregarding the effect 
of Poisson's ratio times the longitudinal 
stress at the surfaces. 


(f) Example 1: Add example (1) 
showd in Par. UA-4(f) except after the 
words “‘substituting in equation (5),”’ 
add the words: Par. UA-4(e). 

Example 2: A compression ring is to be 
used ac the junction of conical head and 
shell of Example 1. Determine the re- 
quired area of the compression ring. E = 
1 (see Par. UA-5(a)). 


SE ~ 13750 x 1.00 ~ °°%° 
Entering Table UA-5.1, we find A = 19.8. 
Since a exceeds A, a compression ring is 
required. 

Area required in compression ring, 
from Equation (1): 
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PR.2 
2SE 
4 
» 
. 
: 
at 
50(100)? (: 32) 0.577 = 
= 3.55 sq in. 
¢ 


Sketches 

(a) and (b) 

to be added tp 
Fig. UG-36 


Example3: Add Example (3) shown in 
Par. UA-4(f) except revise “‘using for- 
mula (3) in (d)"’ to read: using formu- 
las (3) in Par. UA-4(d). 


Pax. UG-28(f) 

Revise the note under the paragraph to 
read: 

Except as covered in Pars. UCS-66(c)- 
(2) and UHA-51(b), a vessel which is de- 
signed and constructed to Code require- 
ments for internal pressure and which 
may at times be subjected to an external 
pressure of 15 psi or less need not be con- 
structed to Code requirements for the ex- 
ternal pressure condition. Such a vessel 
may bear the Code symbol for the internal 
pressure condition. 


Par. UG-116(b) 

Revise to read: 

Vessels designed to operate at tempera- 
tures below minus 20F shall be marked as 


required by the other sections of this 
paragraph except for the following: 


(1) When impact tests in accordance 
with Par. UG-84 are required: 

(a) Replace item (4) in (a) with “‘Al- 
lowable temperature range,”’ giving both 
minimum and maximum temperatures for 
which the vessel is suitable: 

(b) Add the initials I T after the fig- 
ures for the minimum temperature when 
the material in the vessel has passed the 
impact tests required under the provisions 
of Par. UG-84. 

(2) When in accordance with Par. 
UCS-66(c)(2) or UHA-51(b) no impact 
test is performed, the vessel shall be 
marked as required by other sections of 
this paragraph for the maximum design 
pressure for coincident temperatures of 
minus 20F and above and in addition shall 
be marked for the operating pressure 
(prior to multiplying by two and one- 
half to obtain the design pressure) at the 
lowest coincident temperature below 
minus 20 F, such marking to be followed 
by the lettering UCS-66 or UHA-51. 
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Par. UF-47 

Revise to read: 

Parts-Forgings (a) When welding is 
used in the fabrication of parts-forgings 
completed elsewhere, the parts-forgings 
manufacturer shall furnish a partial data 
report Form U-2. 

(b) All parts-forgings completed else- 
where shall be marked with the manu- 
facturer’s name and the forging identifica- 
tion, including material designation. 
Should identifying marks be obliterated 
in the fabrication process and for small 
parts, other means of identification shall 
be used. The forging manufacturer shall 
furnish reports of chemical and mechani- 
cal properties of the material and certifi- 
cation that each forging conforms to all 
requirements of Part UF. 

(c) Welded repairs to parts-forgings 
completed elsewhere need not be in- 
spected by an authorized inspector at the 
plant of the forging manufacturer, but 
the manufacturer shall furnish a report of 
the extent and location of such repairs 
together with certification that they were 
made in accordance with all other re- 
quirements of Pars. UF-37 and UF-38. 
If desired, welding repairs of forgings 
made elsewhere may be made, inspected, 
and tested at the shop of the pressure 
vessel manufacturer. 


Par. UF-115 

Add the following: 

All data reports shall show the heat 
number or numbers and ladle analysis of 
the metal in the ingot from which the 
vessel was forged, the test results ob- 
tained for the forging, and the dimensions 
of the forged vessel. 


Par. UF-120 
Delete this paragraph. 
Taste UCS-23, Bolting, Low-Alloy 


Steels, delete reference to SA-193, Grade 
B7a, Pipes and Tubes, Seamless Low- 


Alloy Steels, delete reference to SA-335, 
Grades +3 and P3b. 


Par. UCS-66(c)(2) 

Revise to read: 

No impact test is required for materials 
used in fabricating a vessel for metal 
temperatures below minus 20 F when the 
minimum thickness is the greater of those 
determined under the most severe condi- 
tion of coincident pressure (external or 
internal) and temperature in accordance 
with Par. UG-21 for temperatures of: 
(a) minus 20F and above, and (b) below 
minus 20 F in which case the coincident 
pressure (internal if above atmospheric 
and external if below atmospheric) shall 
be multiplied by two and one half. 


Par. UHA-51(b) 

Revise the first paragraph to read: 

For the following materials operating 
at a metal temperature below minus 20 F 
except when the minimum thickness is 
the greater of those determined under the 
most severe condition of coincident pres- 
sure (external or internal) and tempera- 
ture in accordance with Par. UG-21 for 
temperatures of (a) minus 20 F and above, 
and (b) below minus 20 F in which case 
the coincident pressure (internal if above 
atmospheric and external if below at- 
mospheric) shall be multiplied by two 
and one half. 


Taste UHA-23 

Under notes for Spec. SA-351, Grades 
CF-8, CF-8M, and CF-8C revise Note (10) 
to read: (11) and add an explanation of 
Note (11) to read: (11) For temperatures 
above 800 F, the stress values apply only 
when the carbon content is 0.04 per cent 
and above. 

Bolting, delete reference to SA-193, 
Grades B8D and BS8PF. 


Welding Qualifications, 1959 
Par. Q-24(c) and QN-24(c) 


Delete last two sentences as shown in 
the August 24, 1959, Addenda. 


Par. Q-3(5)(b) and QN-3(5(b) 

Revise the second sentence to read: 

Qualification in the horizontal fixed 
position, 5G, shall qualify for the flat, 
vertical, and overhead positions. 


Par. Q23(¢)(4) 
Revise to read: 


Welders who qualify on carbon steel 
test plates using F-4 electrodes of the 
SA-233 classification are also qualified to 
weld using alloy steel electrodes of a 
comparable or lower F-number within the 
6 per cent total alloy content limitation. 
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Andrew Fletcher, left, President of 
United Engineering Trustees; 
former President 

Herbert Hoover, center; 

and Mayor Robert Wagner 

of New York City take part in 
cornerstone-setting ceremony 
for United Engineering Center 


United Engineering Center Cornerstone Set 


Mayor Wagner and Former President Hoover Officiate at Ceremonies 


“Tue cornerstone and the keystone 
are the familiar emblems or benchmark 
... Of the professional engineer in the 
design of buildings and bridges. We 
have learned to place our faith in the 
cornerstone as well as in the keystone in 
recognition of the dedication that en- 
gineers have offered to our progress and 
to our very way of life. Indeed, without 
engineers to regulate our rapid pace of 
modern times, we would have chaos.”’ 

So said New York City’s Mayor 
Robert F. Wagner at the cornerstone lay- 
ing ceremonies of the new United En- 
gineering Center on June 16, 1960. 

As part of the ceremony former Presi- 
dent Herbert Hoover read ‘‘a message for 
posterity’’ which he prepared for inclu- 
sion in the cornerstone vault—a copper 
box which will also house such docu- 
ments as the annual reports of the occu- 
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pants, constitutions, various journals, 
brochures, commemorative booklets, and 
the like. 

Mr. Hoover's message said in part: 
“During the last century our profession 
of engineering has advanced from the 
status of a trade to a great profession 
ranking with all other great professions. 
And with the training required for an 
engineer a great contribution for the 
future has come to the world. The very 
nature of training for our profession de- 
mands intellectual integrity and minds 
to whom truth has become an instinct. 
The leaven of this sort of mind will con- 
tribute to continuing progress in the free 
world. 

“We can be sure that scientific dis- 
covery and invention will produce many 
changes in life, will impose new economic 
and social changes, and will necessitate 


changes in the methods of government in 
this next century. 

“But civilization is faced with a major 
danger. At least 600,000,000 people 
have adopted Communism which denies 
religious faith, which finds its inspiration 
in rank materialism and whose primary 
tenet is that, by conspiracy or military 
action, freedom will be extinguished in 
the world. 

“Within all the problems of the free 
governments and of international life 
there are stabilizing forces. Religious 
faith, its inspiration to moral virtues, and 
the unextinguishable spark in man to be 
free may well be the salvation of prog- 
ress and civilization. We can at least 
bid our successors to make sure these 
forces live.” 

When it is completed in mid-1961, the 
stainless-steel and glass structure at 47th 
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Street and United Nations Plaza will 
house 18 groups devoted to the advance- 
ment of the engineering profession. To- 
gether, the groups represent more than 
250,000 members. 

“In dedicating this cornerstone,” 
Mayor Wagner said, ‘“‘we can contem- 
plate the power, the integrity, and the 
precision which dictates the determina- 
tion of professionally trained engineers, 
and we can afford to feel confident that 
our best interests are their primary con- 
cern. 

“Industry and education, as well as 
engineers, have contributed toward the 
United Engineering Center and we may be 
certain that the seed of truth thus spread 
will take root and produce a hundredfold, 
thus bringing benefit to industry, ad- 
vancement to education, and gratification 
to individual engineers as well as their 
respective Societies. 

“The profession of law and govern- 
ment... is older than that of engineering 
and I am acutely aware of the fact that the 
stature and prestige of the professional 
engineer has become firmly entrenched 
during the lifetime of most of us. Pat- 
terned more or less upon the principles 
which for centuries have applied to law 
and to medicine, the practice of engineer- 
ing is founded upon self-imposed stand- 
ards, is monitored by Societies such as 
those which have combined to create this 


building as a reality, and is certified by 
legislative and educational require- 
ments. 

“The stature and prestige of pro- 
fessional engineering must be preserved 
and advanced in no lesser degree of per- 
serverance than in law or in medicine. 
No longer is the engineer regarded as a 
man of war but, rather, he has become 
one of us in the older professions and 
among us a force for the good of his com- 
munity and our society as a whole. 

“It is my hope,’’ Mayor Wagner con- 
cluded, ‘that engineering will continue 
to preserve New York City as the marvel 
of the New World and that in cement- 
ing this symbolic stone we will have 
strengthened not only the foundation of 
a highly significant professional building 
but our healthy and dynamic society in 
which we have implicit confidence to 
surmount trouble and survive threat, not 
only during our times but beyond the 
distant future." 

Andrew Fletcher, President, United 
Engineering Trustees, Inc., presided; 
Willis F. Thompson, Mem. ASME, 
chairman, Real Estate Committee, and 
vice-president, United Engineering Trus- 
tees, Inc., described the cornerstone and 
its contents; and the Reverend Raymond 
H. Rosché, Pastor, The Presbyterian 
Church of the Covenant, New York, 
N. Y., gave the Benediction. 


Progress on the United Engineering Center, 47th Street and United Nations Plaza, continues at 
rapid pace. Occupancy of the Center by ASME and 17 other engineering groups is planned 


for mid 1961. 


New York City’s Mayor Robert Wagner makes 
keynote address at cornerstone ceremonies 


Over $110,000 to Go 
Region Il Also Over the Top 


ASME'’s record to date in the 
Member Gifts Campaign does not 
compare favorably with those of 
other Founder Societies. The 
American Society of Civil Engi- 
neers, for example, with the same 
quota and fewer members, has re- 
ceived more contributions or 
pledges and has less than $30,000 
to go to reach its goal, while 
ASME has approximately $110,000 
to go. Only three of our members 
out of every ten have given to 
date! 

As reported last month, Region 
II (Metropolitan New York area) 
closely followed Region V in going 
over the top. Some Sections also 
show excellent achievement and 
continue to demonstrate that the 
job can be done. It is hoped that 
all members of ASME will support 
the effort in putting ASME over 
the top at an carly date. 


. 
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3000 Attend 68th Annual ASEE Meeting at Purdue University 


e Discuss engineering problems in this period 
of critical shortage of trained manpower; 


e Seek better use of the nation’s educational potential. 


Purpve University served as the 
gracious host for the 68th annual meet- 
ing of the American Society for Engineer- 
ing Education on June 20-24, 1960. A 
record attendance in excess of 3000 
members and their families participated 
in the 145 events of the meeting, many of 
which were held in the spacious quarters 
of the Purdue Memorial Union and 
Memorial Center. 

At the opening session held in the 
Edward C. Elliott Hall of Music, one of 
the world’s largest theatres, located on 
the Purdue campus, a welcoming address 
was presented by Dr. G. A. Hawkins, 
Fellow ASME and Dean of Engineering 
at Purdue. Dean B. R. Teare, Jr., of 
Carnegie Institute of Technology, re- 
tiring president of ASEE, delivered his 
presidential address on the subject 
“Wanted: Leadership in Engineering 
Education.’ Dean Teare devoted much 
of his address to the need for additional 
graduate work, both to train faculty 
members needed by engineering colleges 
and to increase the quality of graduate 
work outside of the area of research. 
He stated: ‘‘Not all of engineering at the 
highest levels is research, and it may be 
that we should consider a professional 
degree which is no less demanding than 
our present doctorate, but differing from 
it in conception and purpose much as the 
MD differs from PhD degree.”’ 

Honors and Awards. Three of the four 
highest awards in engineering education 
were presented to ASME members. Dr. 
Theodore von Karman, Mem. ASME 
and chairman of the Advisory Group on 
Aeronautical Research and Develop- 
ment of NATO, was awarded the Lamme 
medal for distinguished contributions to 
engineering education and_ research. 
Dr. Maurice Zucrow, Fellow ASME and 
Atkins professor of engineering at Purdue 


James S. Thompson, right, of Princeton, N. J., was one of two men pre- 
sented with honorary membership in the American Society for Engi- 
neering Education for ‘‘eminent service to mankind in engineering 
education.’’ ASEE President B. R. Teare, Jr., tenders his congratu- 
lations at the 68th ASEE annual meeting held at Purdue University. 
Dr. H. T. Heald, Mem. ASME, president of The Ford Foundation, was 


granted an honorary membership in absentia. 


University, received the Vincent Bendix 
award for outstanding research contribu- 
tions. The George Westinghouse award 
for outstanding teaching ability ina young 
engineering faculty member was awarded 
to Dr. Robert B. Bird, professor of chemi- 
cal engineering at the University of 
Wisconsin, and the Curtis W. McGraw 
award for research contributions by a 
young engineering teacher, to Dr. Ali 
B. Cambel, Mem. ASME and chairman 
of the mechanical engineering depart- 
ment of Northwestern University. 

An honorary membership in the 
American Society for Engineering Educa- 
tion was presented to Dr. Henry T. Heald, 
Mem. ASME and president of The Ford 
Foundation. 

The incoming president of ASEE is 
Dr. Eric A. Walker, president of The 
Pennsylvania State University. 

In an address entitled ‘‘Engineering 
Education in Our Age’’ Theodore von 
Karman emphasized that, after all, the 
engineer is a man who creates not only 
ideas and theories but also bridges, 
machines, and airplanes. He added that 
his purpose is creating hardware and 
that we should not underestimate his 
faculty and talent for design. 

Developing Engineering Teachers. Prof. 
Harold Foecke, director of an ASEE 
committee which just concluded a three- 
year study of the most urgent need of 
engineering education, reported that 
substantially increased numbers of en- 
gineering teachers must be found in the 
next decade if the nation’s mounting re- 
quirements for teachers are to be met. 
It is estimated that by 1967 American en- 
gineering colleges will need 7000 more 
engineering teachers whose salary should 
average $12,500 in 1967 dollars. Pro- 
fessor Foecke emphasized that the quality 
of technological education in the next 


ten years depends critically upon our 
success in bringing new talents to 
teaching and that to insure the needed 
quality, the teachers of today must be- 
come salesmen for teaching as a career. 
Also, more research and development on 
the process of engineering education are 
needed to make our present teachers in- 
creasingly effective. 

Along with the need for more en- 
gineering teachers, attention was focused 
on the better utilization of teachers 
through the application of learning— 
teaching machines. In a paper entitled 
Automization of Socrates,"’ Prof. 
D. L. Cook of Purdue University stressed 
that teaching machines are a challenge 
for education since they reflect the 
changes in our modern society regarding 
the greater use of automation in daily 
living. He stated that what was needed 
was not so much research on the de- 
velopment of new mechanical learning- 
teaching devices—as additional research 
and exploration on the problems re- 
garding types of material which can be 
presented to students by this means. 
The aim of these machines is to achieve 
some sort of automatic tutoring or self- 
instruction by replacing the personal 
presence of the instructor, designated 
by Socrates in the paper title, with some 
sort of device which permits the students 
to achieve the learning goals at a rate 
independent of large classroom sections. 
Teaching machines employ a mechanical 
or other means of presenting to the stu- 
dent the carefully ordered sequence of 
subject matter called the program con- 
sisting of questions to be answered, prob- 
lems to be solved, or exercises to be 
completed. This material is re-presented 
and new material is added until the stu- 
dent achieves a set level of mastery. 


Mechanical Engineering Laboratory. 


Theodore von Karman, Mem. ASME, right, told ASEE at a general 
session that one of the major problems facing engineering studentsis 
the difficulty in teaching students to make the transition from theories 
to practical conclusions. He stated that only the solution of this prob- 
em can stop the trend among students away from engineering and 
toward science. Dr.C.L. Eckel, left, is ASEE vice-president and dean 


of engineering at the University of Colorado. 
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Highest awards in engineering education dur- 
ing the ASEE meeting went to Dr. Robert B. 
Bird, left, professor of chemical engineering, 
University of Wisconsin, recipient of $1000 
George Westinghouse award for outstanding 
teaching ability in a young engineering faculty 
member; Dr. Maurice J. Zucrow, center, 
Fellow ASME, director of Purdue jet propul- 
sion labs, the Vincent Bendix award for out- 


Two papers were presented on the sub- 
ject of the present and future place of 
the mechanical engineering laboratory 
on the college scene. In answer to the 
question, “‘Is It Time to Eliminate the 
Mechanical Engineering Laboratory?" 
Prof. K. R. Wadleigh of The Massa- 
chusetts Institute of Technology adopted 
as a ground rule that the role of analysis 
cannot be taught only in the classroom, 
the role of experiment in the laboratory, 
and the role of synthesis only in the de- 
sign room, for all phases of engineering 
must be taught at every opportunity. 
He submitted that the objective of a 
laboratory is to teach an attitude which 
is basic to all professional engineers 
and scientists, involving reliance upon 
the scientific method, of which the 
cornerstone is experiment. In his con- 
clusion, Professor Wadleigh stated that 
if one evaluates the present heat-power 
laboratory operations in terms of the 
suggested objectives, he is forced to the 
conclusion that such laboratories can- 
not hope to satisfy these objectives and 
that these have a detrimental effect on 
both staff and students because they con- 
vey a false impression of what is ex- 
periment and what is the place of ex- 
perimental engineering. Instead of the 
traditional mechanical-engineering labo- 
ratory, experimental effort must be 
cast in its true role and closely allied 
with classroom work. To achieve this 
objective in the mechanical engineering 
field, a trend toward small, cheap, ex- 
pendable apparatus is inevitable, and 
a major effort will be required to de- 
velop the required “bread boarding" 
techniques. 

In answering the question, “‘Is It 
Time to Revolutionize the Mechanical 
Engineering Laboratory?’’ G. B. Carson, 
vice-president of Ohio State University, 
cited as an example the experience of the 
medical profession with laboratory train- 
ing. In medical schools as much as 87 
per cent of the student time may be ex- 
pended in laboratory work, as contrasted 
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standing research; and Dr. Ali B. Cambel, 
Mem. ASME, right, chairman, Northwestern 
University mechanical engineering depart- 
ment, who won the $1000 Curtis W. McGraw 
award for research contributions by a young 
engineering teacher. The Lamme gold medal 
for distinguished contributions to engineer- 
ing education and research went to Dr. 
Theodore von Karman, Mem. ASME, chair- 


to 13 per cent in didactic or formal 
teaching. Noting that it is easier to 
find the teacher of theory than the one 
interested in the art of engineering, Mr. 
Carson contended that it is possible to 
take all of the excitement and zest from 
the curriculum as far as the young engi- 
neering student is concerned. He ex- 
pressed the hope that something might be 
developed which would replace the com- 
prehensive senior projects formerly used 
by many mechanical-engineering de- 
partments. Instruction provided by 
mechanical-engineering laboratories may 
include confirmation of known physical 
laws, the opportunity to teach through 
the percept route which aids in student 
motivation, and the feel and acquaint- 
anceship which the student gains with 
full-scale engineering devices. 
Power-Plant Teaching. Prof. L. Black- 
shear of the University of Minnesota, 
expressing reluctance to speak con- 
cerning a course he had never taught, 
presented a paper on the subject, ‘‘Should 
There Be an Undergraduate Course in 
Power Plants?’’ In essence, his answer 
was that it would be a good idea if the 
college had a faculty member who wanted 
to teach a course in power plants. Such 
a course, he conceived, should te con- 
cerned with the elements of power 
plants and their interaction. For present 
and future power requirements, the basic 
elements are sociology and anthropology. 
Basic elements for energy sources in- 
clude economics, geology, and meteorol- 
ogy. Thermodynamics is the basic 
element for heat cycles, while in power- 
plant component design the basic ele- 
ments include nonequilibrium thermo- 
dynamics, fluid mechanics, heat transfer, 
combustion processes, and nuclear pro- 
cesses. Another requirement is that the 
professor be ‘‘sophisticated"’ inthe power- 
plant field in order to give valid problems 
which can be used to tie together other 
parts into a meaningful relationship and 
interplay. If time did not permit a 
separate course in power plants, the 


man of the Advisory Group on Aeronautical 
Research and Development for NATO. In 
photo at right, two of the leaders participat- 
ing in the 68th ASEE annual meeting stop to 
chat. George A. Hawkins, Fellow ASME, left, 
is dean of engineering at Purdue, and Dr. 
Lillian M. Gilbreth, Hon. Mem. ASME, Mont- 
clair, N. J., is noted as the foremost woman 
engineer in the world. 


elements could be worked into other more 
basic courses which should be co- 
ordinated so that when they are com- 
pleted the students would, in effect, 
have had a course in power plants. 

An industry representative who was 
in attendance raised a question along 
these lines: If colleges are training men 
for industry, should not the needs of 
industry rather than the interest of 
faculty members determine whether or 
not a power-plant course should be in- 
cluded in the curriculum? Other persons 
discussing this paper pointed out the 
value of a power-plant course as a syn- 
thesis of many enginecring subjects, 
particularly if it is treated under the topic 
of energy conversion combining internal- 
combustion engines, gas turbines, and 
steam power. 

Teaching of Kinematics. E.S. Ferguson, 
curator of the division of mechanical 
and civil engineering of the Smithsonian 
Institute, presented a historical survey 
entitled ‘Kinematics of Mechanisms 
From the Time of Watts.’’ Noting that 
there has been no history of kinematics 
written to date, Mr. Ferguson pointed 
out that James Watt, together with 
Matthew Boulton, brought about a 
revolution in large mechanisms and that 
historically kinematic synthesis pre- 
ceded kinematic analysis. The first 
teaching of kinematics began in the Ecole 
Polytechnique in France in the early eight- 
een hundreds. Pioneers in this school 
included G. Monge and Hachette who 
developed a major chart of mechanisms 
that has been reproduced many times 
in the intervening years. The modern 
approach to kinematics can be traced 
to Prof. Robert H. Smith of Birmingham 
College who expressed many of the ideas 
of modern kinematic analysis as carly as 
1885. Mr. Ferguson especially urged 
future textbook writers to take the time 
to read of some of the earlier develop- 
ments in kinematics and to interpret 
their teaching value. 


Materials for Undergraduate Engineers. 
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Prof. B. A. Reese of Purdue University, 
speaking on the subject of “‘Education 
in Materials for Mechanical Engineers,” 
stated that the engineering graduate 
must be able to specify materials for 
both present and future designs. The 
mechanical engineer deals with an ex- 
tensive range of materials ranging from 
plasmas to liquids, including metals 
and plastics. Professor Reese felt that 
the design function must be kept contin- 
ually in mind and that, while the course 
in materials should have a scientific 
basis, it should be directed toward 
design. The mechanical-engineering 
student must become aware that the 
study of materials is a never-ending task 
throughout his engineering career. He 
should become acquainted with the 
best reference works of materials and 
the important laboratories in the field. 

Mathematics and Computers. In paper 
entitled ‘“The Reconstruction of Mathe- 
matical Education’’ by Prof. W. W. 
Sawyer of Wesleyan University, it was 
pointed out that a college mathematics 
professor faces the difficult situation 
that his students have had 12 years 


New Books 

Mechanical Presses. “Mechanical 
Press Handbook,"’ published by Metal- 
working Magazine, covers the range of 
mechanical press design and use from 
basic components to complete operating 
units including transfer and high-pro- 
ductivity presses. Besides information 
on types of equipment, the authors dis- 
cuss economics, giving a clear picture of 
the role these high-precision machines 
can play in modern industry. This 
256-page book is available from Metal- 
working Magazine, 221 Columbus Ave., 
Boston, Mass., at $5 a copy. 

Air Conditioning. “System Design,” 
the third volume of Carrier Corporation's 
new Engineers Manual, has been released. 
This 350-page, illustrated reference on air 
conditioning and refrigeration is de- 
signed to bridge the gap between air- 
conditioning texts and manufacturers’ 
catalogs. It contains parts on load esti- 
mating, air distribution, and piping de- 
sign. Available from Carrier Corpora- 
tion, Syracuse 1, N. Y., and other Carrier 
field offices. 

Information Processing. 


Proceedings 


of a 1959 international conference on in- 


formation processing organized by 
UNESCO have been published in a 600- 
page volume entitled, ‘Information 
Processing.’’ It includes information on 
methods of digital computing, common 
symbolic language for computers, auto- 
matic translation of languages, pattern 
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of conditioning to rote learning. If 
college teaching is to become more ef- 
fective, this means that changes will 
have to occur at earlier levels, and the 
critical point lies somewhere in the 
elementary or junior high school. 
Professor Sawyer added this observation: 
“Children are born wanting to think 
and discover for themselves; rote teach- 
ing systematically destroys their powers 
of thoughts; the older the students are, 
the less curiosity and intelligent in- 
terest you can expect.’” With respect 
to engineering, the problem of analyzing 
an actual situation in mathematical 
terms is probably as difficult as anything 
encountered. Yet, according to Pro- 
fessor Sawyer, little or no practice is 
given to the engineering student in this 
all-important skill of formulating prob- 
lems. 

Professor Sawyer also expressed the 
idea that the elementary educational 
system is overorganized to the point 
that it is extremely difficult for the 
enthusiastic student to advance at his 
own rate without the assistance of a 
teacher. 


recognition, and machine learning, and 
contains the full text and summary of 
each of the 61 papers discussed and sum- 
maries of the 65 lectures given at the con- 
ference attended by 2000 experts from 
39 countries. Available at $25 a copy 
from International Publications Service, 
507 Fifth Ave., New York 17, N. Y. 


Inter-American Communication 

A paper on ‘Inter-American Scholarly 
Communication in the Humanities and 
Social Sciences,’’ prepared by Frederick 
Burkhardt, president of the American 
Council of Learned Societies for the Con- 
ference on Higher Education in the Ameri- 
can Republics, held in Santiago, Chile, 
Feb. 21-26, 1960, is available. This 
study was made at the request of the 
Council on Higher Education in the 
American Republics resulting from dis- 
cussions with leading North American 
and Latin American educators who in- 
dicated a need to improve scholarly com- 
munication. Copies are available from 
the Institute of International Education, 
1 East 67th Street, New York 21, N. Y. 


Engineering Research 


“ENGINEERING College Research Re- 
view, 1959" has been published by the 


W. F. Miller, director of the applied 
mathematics division of Argonne Na- 
tional Laboratory, presented a paper 
entitled “‘The Application of Digital 
Computers to Complex Scientific and 
Engineering Problems.’’ He indicated 
that this type of computer will likely 
become an important tool in the pro- 
fessional life of research and develop- 
ment scientists and that they therefore 
should have some introduction to it in 
their undergraduate days. In a paper 
entitled ‘‘The Fundamental Assets of 
Computers’’ Prof. Sidney Shore of The 
University of Pennsylvania stated that 
the greatest asset of the computer in 
engineering education is the related 
‘computer methodology."’ To employ 
the computer intelligently, the user must 
progress through a logical sequence of 
events before he ever approaches the 
machine, and it is this computer meth- 
odology which requires rigorous and de- 
manding thought processes. The very 
fact that the enthusiasm of the student 
is aroused with the possibility of using 
a computer is of assistance to getting him 
to think in more meaningful ways. 


Engineering College Research Council of 
ASEE. It lists institutes where research 
is going on, research policies, personnel, 
expenditures, and projects now active. 
Available from Office of the Secretary, 
The American Society for Engineering 
Education, University of Illinois, Ur- 
bana, Ill., at $2 a copy. 


Instrumentation 

A new abstracting service, Instru- 
mentation Abstracts, has been inaug- 
urated by Charles Doak Lowry, Jr., and 
Seaton T. Preston, Jr. The objective of 
Instrumentation Abstracts is to cover all 
significant articles on instrumentation 
which are of interest to technical per- 
sonnel in this field. The emphasis is on 
instrumentation in the process industries, 
including chemical, petrochemical, pe- 
troleum, food, glass, and steel. The 
service will aim to present all published 
information on instrumentation in a 
logically classified manner so it can be 
assimilated by instrument engineers and 
technologists. The cost of subscription 
to the service is $50 per month or $600 
per year, for one set of abstracts. Addi- 
tional sets sent to the same address are 
$20 per month each. Available from: 
Instrumentation Abstracts, 80 East Jack- 
son Boulevard, Chicago 4, II] 


New Publication 
‘‘ENGINEERING OvuTLOOK”’ is a new 
publication of the University of Illinois 
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Engineering College. It is designed to 
keep the public aware of current happen- 
ings in the College's program of research, 
education, and public service. It will be 
published when there is enough news of 
interest to make up an issue, approxi- 
mately every four to six weeks. Sent 
without charge, on request, from the 
Engineering Publications Office, 114 
Civil Engineering Hall, University of 
Illinois, Urbana, II]. 


Standards 

@ ‘American Standard Letter Symbols for 
Rocket Propulsion,’’ ASA Y10.14-1959, 
$2. 

@‘'Time-Study Charts," ASA Y15.2- 
1960, $3.50. 

@ “Research Highlights of the Na- 
tional Bureau of Standards,’ the 169- 
page annual report for 1959, brings to- 
gether important developments in the 
science of measurement arising in the 
Bureau's 1959 research program. Order 
National Bureau of Standards Miscel- 
lancous Publication 229 at 55 cents a copy 
from: Superintendent of Documents, 
U. S. Government Printing Office, 
Washington 25, D.C. 

@ “Square and Hexagon Bolts and 
Nuts,"’ ASA B18.2-1960, sponsored by 
SAE and ASME, has been published. 
Available at $2 a copy with a 20 per cent 
discount to ASME members when pur- 
chased from the ASME Order Depart- 
ment, 29 West 39th Street, New York 18, 
N.Y 


Honors and Awards. Guy W. Morri- 
son, who spent 47 years in engineering 
sales and advertising with Ingersoll- 
Rand, was named winner of the Marston 
Medal at Iowa State University. The 
medal is awarded annually to an alumnus 
in recognition of outstanding achieve- 
ment in the field of engineering. 

To honor outstanding achievement in 
the field of agriculture, the American 
Society of Agricultural Engineers 
awarded the John Deere Gold Medal to 
Vircit Ames, Iowa; 
and Cyrus Hall McCormick Gold Medals 
to Frep A. Brooxs, Mem. ASME, 
Davis, Calif., and to Warter H. Sitver, 
Brownsville, Texas. 

The Trinks Award—the highest honor 
in the industrial heating equipment 
industry—was presented to two of the 
nation’s foremost authorities on metal- 
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lurgical furnaces at a banquet held at the 
Duquesne Club, Pittsburgh, Pa. in June. 
The recipients of the award, Wittia B. 
Wa us, and Ernest W. Weaver, Mem. 
ASME, are pioneers in the development 
of electric arc melting furnaces and of 
heat-treating furnaces, respectively. 

THEODORE VON Karman, Mem. ASME, 
chairman of the Advisory Group for 
Acronautical Research and Development, 
North Atlantic Treaty Organization, was 
conferred with an honorary Doctor of 
Science degree by New York University, 
Bronx, N. Y. 

Loren K. Orson has been nominated 
by President Eisenhower to be a member 
of the Atomic Energy Commission. He 
has been General Counsel of the AEC 
since 1958, advising the Commission in 
all of its activities. 

New Officers. Sreran L. Grapnet, 
Mem. ASME, of West Thompson, Conn., 
was named president of the Connecticut 
Society of Professional Engineers at the 
state mecting held in June. 

Campus Data. A. Patrerson 
has been appointed Provost, the chief 
academic officer, of Fenn College, Cleve- 
land, Ohio. 

Barnett F. Dopce, chairman of the 
Department of Chemical Engineering, 
Yale University, has been named Dean of 
the Yale University School of Engineer- 
ing. The one-year appointment was 
effective July 1, 1960. He succeeded 
Dana Younc, Mem. ASME, who re- 
signed to give full time to teaching and 
research. 


MEETINGS 
OF OTHER 
SOCIETIES 


eIN THE UNITED STATES 


Aug. 17-19 
American Society of Civil Engineers, Hy- 
draulics Conference, University of Washington, 
Seattle, Wash. 


Aug. 18-20 
National Council of State Boards of Engineer- 
ing Examiners, 39th annual meeting, Hotel 
Multnomah, Portland, Ore. 


Aug. 22-24 
Cryogenic Engineerng Conference, sponsored 
by NBS and Cryogenic Engineering Conference 
Committee, University of Colorado, Boulder, 
Colo. 


Aug. 22-26 
Western Resources Conference, University of 
Colorado, Colorado State University, and 
Colorado School of Mines are sponsors, Uni- 
versity of Colorado, Boulder, Colo. 


Sept. 6-16 
Production Engineering Show, Navy Picr, 
Chicago, Ill. 

Sept. 6- 16 
Machine Tool Show, first since 1955, Inter- 
national Amphitheater, Chicago, Ill. 

Sept. 11-16 
American Chemical Society, national mecting, 
New York, N. Y. 


eIN EUROPE 
Aug. 22-27 


Koninklijk Instituut van Ingenieurs, seventh 
conference on coastal engineering, The Hague, 
Holland. 


Aug. 28-31 


Verein Deutscher Ingenicure-Hauptgruppe His- 
tory of Technology in co-operation with 
the Deutsche Gesellschatt fiir Geschichte der 
Medizin, Naturwissenschaft und Technik 
(Bonn), Liincburg, Germany. 


Aug. 29-Sept. 2 
Société Royale Belge des Ingenicurs et des 
Industriels, host to EUSEC Conference, Brus- 


sels, Belgium. 
Aug. 29-Sept. 3 


Czechoslovak Academy of Sciences-Interna- 
tional Union of Pure and Applied Physics, 
fitth international conference on semiconductor 
physics, Prague, Czechoslovakia. 


Aug. 31-Sept. 7 
International congress of applied mechanics, 
Stresa, Italy. 
Sept. 5-9 
Czechoslovak Chemical Society, conference on 
chemical engineering science, Prague, Czecho- 
slovakia. 
Sept. 12-17 

International Council of the Aeronautical 
Sciences, second congress, Zurich, Switzerland. 


Sept. 16-20 
Société Hydrotechnique de France, symposium 
on “Hydraulic Turbine Research,’’ Nice, 
France. 

Sept. 21-23 
VDI, Commission for Clean Air, Questions on 
Clean Air, Wiesbaden, West Germany. 

Oct. 2-5 
VDI, Society tor Chemical Engineering in the 
Association of German Engineers, Mannheim, 
Germany. 

Mid-October 
VDI-Fachgruppe Vibration Engineering, vi- 
bration conference, Essen, Germany. 

Oct. 17-19 
K.l.v.I., International Congress on Plastics, 
Amsterdam, Holland. 


Oct. 20-21 
VDI-AWF-Fachgruppe Gear Engineering, in- 
ternational conference on gearing, Essen, 
Germany. 


(For ASME Coming Events see page 128.) 
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These things happened at Dallas. 


Tue 1960 Semi-Annual Meeting (hence- 


forth to be known as the ‘‘Summer 
Annual Meeting’®) of The American 
Society of Mechanical Engineers was 
held in Dallas, Texas, June 5-9, 1960, at 
the Statler Hilton Hotel. With the 
general meeting there also took place the 
Aviation Conference presented annually 
by the Society's Aviation Division. 
These combined meetings were held in 
co-operation with the North Texas 
Section of ASME as well as the Human 
Factors Society. Altogether, more than 
700 engineers assembled in the Texas 
metropolis. 

The meeting proved a triumph in at 
least one field of mechanical engineering 
—air conditioning. This started at the 
airport, continued with the airport 
limousines, and rarely stopped—even 
the private cars are air conditioned in 
Dallas. The ambient temperature 
touched 97 F, but one learned of this by 
hearsay. The Statler Hilton had a 
system driven by two 785-hp steam tur- 
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Left to right: 
Worcester Reed Warner Medal for his ‘‘Sourcebook of Atomic Energy.’’. . . 
Meyer of Stevens Institute presents his paper... . Little sure-shot. 


bines operating two 700-ton air-con- 
ditioning units, with the cooling capacity 
of a small iceberg. 

Dallas, an aviation center, presented a 
picture of trim prosperity. Architects 
and mechanical engineers have had a 
free hand. If it’s new, Dallas has ir, 
from a warchouse that looks like an 
overgrown ranch-type residence, to tall 
parking garages that lift your car many 
stories above the street and park it like 
palletized warchousing—no driver at the 
wheel. Everything looked so new one 
was surprised to find people already 
working in the buildings. 

The summer Meeting has traditionally 
been a business meeting for the Society's 
Council and committees. The Council 
thrashed out matters ranging from finan- 
cial details of the Society's operation to 
questions of basic policy such as united 
action with the other leading engineering 
societies. At the banquet, Secretary 
O. B. Schier, IJ, following long-es- 
tablished custom, opened the envelope 


“Lum” turns deadly serious at the banquet. . . . Samuel Glasstone receives the 
The chips are down in the Old Guard Competition. 
Our girl-of-the-golden-West goes into her act.... 


A. P. 
Check for 


given him by the Nominating Committee 
and read the names of the nominees for 
new Directors, Vice-Presidents, and the 
President for the following year. Nomi- 
nated for President for 1961 was William 
H. Byrne, president of Byrne Associates, 
Inc., of New York, N. Y. 


The President’s Luncheon 

The President's Luncheon is a tra- 
ditional event, held always on the first 
day of the summer Meeting. Harold 
Grasse, Vice-President of ASME’s Region 
VII (southwest and Rocky Mountain 
states), served as toastmaster. Lester T. 
Potter, president of the Dallas Chamber 
of Commerce—himself an engineer—wel- 
comed the gathering to Dallas with a 
special greeting for his “‘competitor,”’ 
our President. Mr. Potter is president 
of the Lone Star Gas Company, while Mr. 
Cisler is president of Detroit Edison. 
Said Mr. Potter: “‘The kilowatt boys 
keep us on our toes.’’ (He spoke of Mr. 
Cisler as an ‘‘industrial statesman."’) 
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Before his speech, Mr. Cisler presented 
to Past-President William F. Ryan a 
certificate awarded by the Council for 
his service as Chairman of the Member 
Gifts Committee for the United Engineer- 
ing Center now being erected at United 
Nations Plaza in New York City. He 
also presented to Dr. Mervin D. Hogan of 
General Electric a certificate of his ad- 
vancement to the grade of Fellow of the 
ASME. 

This occasion marked the halfway 
mark in Mr. Cisler’s year as President. 
He congratulated the Aviation Division 
on its fortieth anniversary. He could 
do this with more than ordinary feeling 
and insight, because his recent mission 
as consultant to the Department of 
Defense, concerned with missile-testing 


$1000. J. P. Mooney presents the Petroleum Division's check to President Cisier for the building fund of the United Engineering 
Center. . . . ‘‘Will the nominee please stand?’’ W. H. Byrne learns that he has been nominated for President of ASME in 1961... “‘A 
Prof. W. W. Finlay of Antioch talks on America’s ‘‘total objective."’ 


most insecure, dependent population.”’ 


ranges and satellite-tracking facilities, 
brought him up to date on the accom- 
plishments of the men of the Aviation 
Division. 

The Presidential address was entitled 
*‘ASME Looks to the Future,’ and it 
appears in condensed form in this issue 
of Mecnanicat ENGINEERING (pages 
36-38). Mr. Cisler gave the group a 
frank appraisal of the problems facing 
the Society, and of the policies and new 
directions under consideration by 
ASME '’s leadership. 

At the author's breakfast on Tuesday 
morning, June 7, Mr. Cisler spoke on the 
role of the engineer in international 
affairs. He expressed his belief that 
engineers in all countries—the men who 
build—can establish a meeting of the 
minds. He mentioned President Sukarno 
of Indonesia, who is a civil engineer. 
He spoke of Deputy Premier Koslow of 
the Soviet Union who is a mechanical 
engineer, a metallurgist. He reported a 
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conversation that took place in Russia, 
when he and Koslow had talked of an 
international power plant to be built 
jointly by both countries in some neutral 
nation, perhaps India. 

At the breakfast, Mr. Cisler *‘adminis- 
tered the oath of office’ to the technical 
session Chairmen, as he did on succeeding 
days of the Meeting. 


The Management Luncheon 

At the Management Luncheon—Hugh 
A. Bogle of du Pont, Chairman of the 
Management Division, presiding—the 
main speaker was William W. Finlay, 
professor of business administration, 
Antioch College, Yellow Springs, Ohio. 
Professor Finlay rocked his audience with 
this statement: 


“We've created the most insecure, 
most dependent population in the 
world.” 

This, he explained, is the result of mass 
production. 

‘We took the skill out of the produc- 
tion of goods,’ he said. devised 
machines, and put the decisions in 
the machines. We took from the people 
the need to make decisions. Why should 
people reach out and stretch their minds 
when they can make a good living with- 
out thinking?” 

To what extent is management re- 
sponsible for the aimlessness of American 
life? Professor Finlay considers manage- 
ment heavily responsible, and he feels it 
is management's duty to make a complete 
examination of the social process—not 
an indictment of the past, but a projection 
into the future. Management must dis- 
cover the goal that people now lack. 

the war,’’ he said, ‘‘we had a 
simple, understandable objective. “We 


amazed the whole world—and ourselves. 
We had a goal. Now we don’t, and we 
must find one.” 

He made the point that a manager's 
decisions make ethical and moral judg- 
ments. A decision made in one company 
can echo throughout a community and 
even throughout the nation. A manager 
must have a sense of responsibility that 
goes beyond his own company. 

Is there a natural corrective process 
for narrow, shortsighted management? 
There probably is, but we'd better not 
wait for it. It's later than we think. 
Professor Finlay said, ‘Management can 
and must develop a common social ob- 
jective. We need a total objective. We 
have power, but we have no concept of 
responsibility—that means a goal. 


“It's going to be hard,"’ he said, ‘but 
it’s imperative." 


The Petroleum Luncheon 

At the Petroleum Luncheon on the 
third day of the Meeting, J. P. Mooney 
of Humble Oil & Refining Company, 
Chairman of ASME’s Petroleum Divi- 
sion, served as toastmaster. E. J. Wacker, 
Jr., of Magnolia Pipe Line Company in- 
troduced the main speaker, Martin Go- 
land of Southwest Research Institute. 
Mr. Goland made an address entitled 
“Beyond the Captured Territory,”’ in 
which he discussed those philosophic 
questions which engineers ought to 
recognize as important but which are 
neglected because they are not yet sus- 
ceptible to the scientific method. 

Once the science which now serves us 
so powerfully was only a gleam in the 
eye of the philosopher. When it yielded 
to experimental and mathematical analy- 
sis—became captured territory — 
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philosophers moved on to new, unex- 
plored regions of thought. Today, for 
example, the relationship between engi- 
neering and over-all human need is not 
seen clearly and is not subject to calcula- 
tion. It is in the realm of philosophy. 
But engineers should not regard this fact 
as an excuse to ignore the problem. 

Mr. Goland’s speech will appear in 
condensed form in a later issue of Me- 
CHANICAL ENGINEERING. 


Banquet Night 

Banquet night of the summer Meeting 
marks the height of the Society's mid- 
year social season. C. H. Shumaker, 
chairman, Department of Industrial En- 
gineering, Southern Methodist Univer- 
sity, Dallas, presided. The invocation 
was given by C. J. Eckhardt, Fellow 
ASME. 

The banquet is a time for the awarding 
of some of the Society's most coveted 
honors. This year, the Worcester Reed 
Warner Medal went to Samuel Glasstone, 
consultant to the U. S. Atomic Energy 
Commission at Los Alamos, N. Mex., 
for his ‘Sourcebook on Atomic Energy,” 
which is the first definitive reference text 
on atomic energy. 

The Worcester Reed Warner Medal, 
established in 1930 in honor of a Past- 
President of ASME, is a gold medal 
bestowed for an outstanding contribution 
to permanent engineering literature. 
Mr. Glasstone, who wrote his book at 
the suggestion of the Atomic Energy 
Commission, spoke to the banquet of the 
commingling of scientific and engineer- 
ing disciplines brought about by modern 
developments. 

‘A chemist writes a book on physics," 
he said, ‘‘and gets honored by an engi- 
neering society."" Besides the ‘‘Source- 
book,’’ Mr. Glasstone is the author of 
more than 20 other books on nuclear 
energy, electrochemistry, thermodynam- 
ics, and physical chemistry. 

A feature of every mid-year banquet is 
the announcement of the winner of the 
Old Guard Contest—curiously named, 
since it is a competition open only to our 
youngest members, the student engineers, 
who compete in presenting technical 
papers. The judging takes into account 
not only the value of the paper itself, 
but the skill and effectiveness with which 
it is presented. The final competition 
takes place at the Summer Annual Meet- 
ing, and the winner is invited to present 
his paper again at the Winter Annual 
Meeting in New York. Winner, this 
year, was Joseph W. Lindsey of the 
University of Utah, Salt Lake City, 
whose paper was entitled ‘A Cold-Flow 
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Study of Nozzle Feeding in the Four- 
Nozzle Rocket Case."’ 

A closely guarded secret, prior to the 
banquet, was the awarding of the grade 
of Fellow of ASME to O. B. Schier, II, 


and C. H. Shumaker. Neither man 
knew of his own appointment (in the 
case of Secretary Schier, this took some 
doing—his certificate was signed by 
Secretary-Emeritus C. E. Davies), and 
each man was assigned to present the 
certificate to the other. Both were at 
the head table, of course; Mr. Shumaker 
was presiding. Perhaps only the Staff 
fully appreciated the drama of the 
presentations. 

J. P. Mooney, Chairman of the Pe- 
troleum Division, presented to Mr. 
Cisler a check for $1000 on behalf of his 
Division in support of the United Engi- 
neering Center. This is not the first time 
that a Division has made a gift for the 
new building. Early this year, Oil and 
Gas Power also made a Division con- 
tribution. 


A Pro at the Rostrum 

Chester H. Lauck, main speaker of the 
evening, is more than an old hand at 
public speaking—he’s the man who was 
“‘Lum,’’ of Lum and Abner fame in 
radio and the movies. He is also execu- 
tive assistant, Continental Oil Company. 
If that seems bewildering—that a na- 
tionally known comedian should also be 
a top-flight business executive—well, 
that’s how it is. Mr. Lauck has lost 
none of his craft in mesmerizing an 
audience and rolling them in the aisle. 

But when he turns serious, he turns 
very serious indeed. His speech, ““The 
Eleventh Hour,’’ was just as grim as it 
sounds. His theme: We are $295 billion 
in debt, sinking further as we lean more 
and more heavily on government aid; 
we are following in the path of the once- 
great nations that grew soft and then 
sickened and fell; we need to get hold 
of ourselves. 

‘Some economists say we are beyond 
the point of no return,”’ he said. *‘This 
is hard to believe. We must realize, 
however, that this is the eleventh hour. 
We must realize the direction toward 
which we are drifting and do something 
about it now.” 

For one thing, we must concern our- 
selves with government, not let the poli- 
ticians run us. Leave it to the politi- 
cians, and you get more debt, socialistic 
welfare programs, and the increasing 
threat to our free and competitive enter- 
prise system. 

“We can and must select men for 
office who will think of the next genera- 
tion rather than the next election,’’ he 
said. ‘‘Men who will dedicate them- 


selves to the preservation of our Constitu- 
tion and our individual freedom. . 
freedom of every man to become whatever 
his vision, his manhood, and his faith 
can combine to make him.” 


Meanwhile, Back at the Ranch... 


On the second evening, some 200 of 
the assembled engineers and their ladies 
journeyed 30 miles outside Dallas by 
bus for a ranch party—the Austin Patio 
Ranch, Grapevine, Texas. The local 
committee had taken the precaution of 
providing rain, earlier in the day, and 
the evening was cool, the ground no 
longer dusty, the ranch reminiscent of a 
New England farm. After a Texas-style 
barbecue, a girl in western costume en- 
tertained with an Annie Oakley act, 
using a .22 pistol, and later a bull whip. 
Marvelously accurate with both weap- 
ons. An electronic device might have 
aimed with even greater accuracy, but 
the young lady was better looking (mat- 
ter of opinion, of course). 

As a finale, there was a rodeo—calf 
roping, bulldogging of steers, barrel 
racing, bronco busting. Exciting to 
watch. It became increasingly clear why 
the automobile has replaced the horse. 
The little, hard-sprung sports car is 
probably a device for expiating secret 
guilt for having abandoned the hard- 
ships of the saddle. 


Women’s Program 

The women who accompanied their 
husbands to Dallas got around in air- 
conditioned cars. They had the “‘Cine- 
rama Tour"’ of Dallas (‘Big D’’), and 
they went on the ranch party and at- 
tended the banquet. They had a lunch- 
eon at Neiman Marcus and watched 
modeling of styles in that famous Texas 
store. They heard a lecture on precious 
stones by a representative of Everts 
Jewelers, during which jewelry was 
passed around (‘‘examples, not sam- 
ples’’), and they had a luncheon at the 
Dallas Athletic Club followed by a book 
review by Gay Katherine Marshall. 
Altogether, 35 women were on hand to 
enjoy these events. 


Field Trips 

The men also got around. Texas In- 
struments, Inc., invited the conferees for 
a tour of their Semiconductor-Compo- 
nents Plant in suburban Dallas, the 
largest producer of semiconductor com- 
ponents in the world. Strict security, of 
course: Visitors were “‘registered in.”’ 
Work in the plant is done under micro- 
scopes—thousands of microscopes— 
women being best at such tasks. The 
whole plant is dustproof—workers enter 
through air locks to climinate dust. 
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The plant must design and produce its 
own production equipment. 

Braniff International Airways held 
open house on the last day of the meet- 
ing, a behind-the-scenes tour of the 
Braniff Operation and Maintenance Base. 
Like everything else, it is new. Visitors 
saw everything, from the overhaul 
hangar and shops, to the flight control, 
meteorology, communications, and reser- 
vations. Their 10-ton Clayton Dyna- 
mometer engine-test cell is the first com- 
mercial installation of its kind in the 
Southwest. 


A Note on the Students 


On the day of the student competition 
(the Old Guard Prize), President Cisler 
made a special address to the students at 
the author's breakfast. His subject: 
“‘Communication,’” a subject that is 
special to him because he has worked at 
communication all over the world. He 
pointed out that the contest bridges the 
gap between the student in his college 
career and the member engineer. 

Every engineer who attends a Summer 
Annual Meeting would do well to sit in 
at a session of the student competition. 
Here are technical papers being delivered 
with platform skills that few senior en- 
gineers know about. Here is communi- 
cation as it should be done. 

Make a note: Next year’s Summer 
Annual Meeting will be held June 11-15, 
1961, at the Statler Hilton Hotel in Los 
Angeles, Calif. 


Committees in Charge 

It takes a considerable company of 
dedicated people to manage a gathering 
of this size and have the scheduled events 
come off smoothly. The technical pro- 
gram is produced by the Professional 
Divisions and committees. But the 
luncheons, banquets, and other features 
which lend grace and solidarity to a 
mecting are in the hands of the Host Sec- 
tion—in this case, the North Texas Sec- 
tion. The following are the people 
whose efforts and leadership made this 
Meeting a success: 


More people and events in the Summer-Annual spotlight. 
Top to bottom: Martin Goland, left, of Southwest Re- 
search Institute with J. P. Mooney of Humble Oil and Re- 
fining. Mr. Goland spoke at the Petroleum Luncheon on 
problems the engineers must face ‘‘beyond the captured 
territory."" . . . C. H. Shumaker of Southern Methodist 
University m-c’s the banquet. Mr. Shumaker received 
his certificate as a Fellow of ASME. . . . President Cisler 
meets J. W. Lindsey, University of Utah, 1960 winner of 
the Old Guard Prize for Student Members. .. . O. B. 
Schier, 11, Secretary of ASME, learns that he has been 
made a Fellow of the Society, President Cisler making 
the presentation. ... Management Luncheon. The men 
of the head table were, left to right, Secretary O. B. 
Schier, tl; P. R. Fortune of New York Air Brake Company; 
President Cisler; W. W. Finlay of Antioch, speaker; H. A. 
Bogle of du Pont, chairman of the Management Division, 
who presided at the Luncheon; C. H. Shumaker; D. D. 
Acker of North American Aviation; and J. P. Wilson of 
A. M. Lockett and Company, Ltd., of Dallas, chairman of 
ASME’s North Texas Section. ~ 
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Has your Section met its quota of contributions for the United Engineering Center? 
If not, you were represented by a turtle in the glass case, a turtle with your Section 


number painted on its shell. 


As of the beginning of the Meeting, the campaign was 


short some $116,000, with less than half of ASME’s members heard from. You'll be 
proud of the building: Take part in its construction. 


ASME Meetings Committee: W. Bur- 
dette Wilkins, Chairman; Lester C. 
Smith; Kenneth L. Selby; T. S. Fetter, 
Jr.; C. A. Jurgensen; Albert S. Gold- 
stein; and E. F. Hoelscher. 

Aviation Division Conference Committees, 
Executive Committee: Herbert W. An- 
derson, Chairman; Wilbur W. Reaser, 
Vice-Chairman; John B. Graef, Secretary; 
Richard P. Arms; Robert B. Dillaway, 
and James W. Wheeler. Program Com- 
mittee: H. W. Anderson; W. H. Arata, 
Jr.; J. de S. Coutinho; R. B. Dillaway; 
B. Fishman; J. B. Graef; V. J. Kropf; 
W.G. Matheny; H. O. Olson; A. Ras- 
pet; and W. W. Reaser. 

General Arrangements: Arnold R. Mozi- 
sek, Chairman. 

Technical Liaison: F. C. Justice, Chair- 
man; T.S. Bacon; L. A. Byron; C. W. 
Geve; J. W. Lacy; W. G. Matheny; 
and E. J. Wacker, Jr. 

Finance: Clifford A. Cowles, Chairman; 
Daie E. Cunningham, Vice-Chairman; 
William B. Gregory; B.C. Heald, Jr.; 
and Pat S. King. 

Registration and Information: Dale Ste- 
phenson, Chairman; L. W.Cumber; Dale 
E. Cunningham; R. A. Gates; W. C. 
Millis; and W. R. Weaver. 

Hotel: Irving H. Comroe, Chairman. 

Plant Trips: R. W. Cox, Chairman; 
W. H. McAlpin; G. W. Beesley; and 
J. R. Padgitt. 

Entertainment: R. W. Smith, Chairman; 
T. L. Adamson; Sam Seabury; Roger 
Davidson; and Gerald Stone. 

Reception: C. H. Shumaker, Chairman; 
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Irving H. Comroe; L. W. Cumber; 
Ray M. Matson; C. A. Besio; and John 
Stevenson. 

Printing and Signs: C. D. Laughlin, 
Chairman; and J. H. Swenson. 

Junior Committee: Raymond E. Vache, 
Chairman; Albert J. Lee, Vice-Chairman. 

Ladies’ Activities: Mrs. Dale Cunning- 
ham, Chairwoman; Mrs. B. C. Heald, Jr.; 
Mrs. James Lacy; Mrs. Craig Millis; 
Mrs. Arnold Mozisek; and Mrs. Clifford 
Shumaker. Hostesses: Mrs. William 
Graff; Mrs. William Gregory; Mrs. 
John Stevenson; Mrs. John Wilson; Mrs. 
Charles Lofland; and Mrs. Felix Justic. 

North Texas Section Executive Com- 
mitte: J. P. Wilson, Chairman; P.S. King, 
Secretary; W. J. Graff, Jr., Treasurer; D. 
E. Cunningham, Vice-Chairman; L. W. 
Cumber; R. A. Gates; B. C. Heald, Jr.; 
W. C. Millis; D. C. Pfeiffer; M. J. 
Rudick; G. Stone; J. S. Stringfellow; 
H. B. Umberger; and J. Allen Whitesides. 


Technical Program 

Although eight of the Society's pro- 
fessional divisions were represented in 
the 45 technical sessions, the Aviation 
Conference accounted for 24 sessions. 
This is a notable year for ASME’s 
Aviation Division, its fortieth anni- 
versary. 

Founded Sept. 27, 1920, our Aviation 
Division was the first organization in- 
terested exclusively in the engineering 
aspects of aviation (as contrasted with 
the flying clubs and pilots’ groups). 
Those were the days of the Curtis JN 


(Jennie) and the Liberty-engine De- 
Haviland 4-B. Edward P. Warner had 
just inaugurated M.I.T.’s course in 
aeronautical engineering. Ahead of the 
industry lay the developments in aero- 
nautical, mechanical, and electronic en- 
gineering that were to give us air su- 
premacy in two wars and bring about 
today's jet airliner and vehicles in space. 

Curiously, one of the most stubborn 
aviation problems is an old one, metal 
fatigue. They solve it for airframes 
using thin aluminum-compound sheets: 
And then come the exotic metals, new 
compounds of aluminum, and _ thick- 
plate design, all producing new and un- 
expected aspects of metal fatigue. Avia- 
tion's Session 19 went into the search for 
a new approach to airframe structural 
design. 

The Aviation Division is also keenly 
interested in new developments in short- 
haul vehicles, starting, of course, with 
aircraft that can take off and land in a 
small space—the VTOL’s and STOL'’s. 
But they also heard papers on revolu- 
tionary ground transportation, notably 
the sliding vehicles that ride on a thin 
film of air. Aviation Sessions 4 and 9 
discussed both the vehicles and the 
economics of short-range rapid transit. 

The Professional Practice Committee 
held a panel session which thrashed out 
the conflict of interest that arises between 
manufacturers and consulting engineers 
in the installation of machinery. Should 
the manufacturer provide installation 
service ‘‘free,"’ or should this be the 
recognized field of the consultant? 
Somebody pays, of course; ultimately the 
customer. But who is best qualified? 
How far do manufacturers go? How far 
should they go? 

This can become a bitter argument 
when one manufacturer's drawings and 
specifications are furnished to a consult- 
ant, and then the manufacturer finds 
himself bidding against others for his 
own designs. On the other hand, equip- 
ment can vary widely, and one must ex- 
pect that a manufacturer will tend to 
specify his own products. It’s a problem 
that can only be clarified, not solved. 

Other divisions which contributed 
papers to the Meeting were: 

Heat Transfer, Instruments and Regu- 
lators, Machine Design, Management, 
Materials Handling, Petroleum, Process 
Industries, Nuclear Engineering, and the 
National Junior Committee. The fol- 
lowing is a list of the available papers. 
Digest of all papers which are not sched- 
uled for publication in Mecnanicar 
ENGINEERING Will appear in the ‘ASME 
Technical Digest’’ in this or a forth- 
coming issue of ENGINEER- 
ING. 
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Tue papers in this list are available in sep- 
arate copy form until April 1, 1961. Please 


order only by paper number; otherwise 
the order will be returned. You can save the 
postage and handling charges by including 
your check or money order made payable to 
ASME with your order and sending both to 
the ASME Order Department, 29 West 39th 
Street, New York 18, N.Y. Papers are priced 
at 40 cents each to members; 80 cents to non- 
members. Payment also may be made by 
free coupons distributed annually to members, 
or coupons which may be purchased from the 
Society. Coupons, in lots of ten, are $4 to 
members; $8 to nonmembers. 


Heat Transfer 

60—SA-4 Some Temperature and Pressure 
Measurements in Confined Vortex Fields, 
by J. M. Savino and R. G. Ragsdale 

60—SA-7 The Influence of By-Pass Channels 
on the Laminar Flow Heat-Transfer and 
Fluid-Friction Characteristics of Shell and 
Tube Heat Exchangers, by F. L. Test 

60—SA-8 Experimental Determination § of 
Limit of of Nitrogen Vapor 
Expanding in a Nozzle, by G. L. Goglia and 
G. J. Van Wylen 

60—SA-9 The Heat-Balance Integral—Fur- 
ther Considerations and Refinements, by 
T. R. Goodman 

60—SA-14 Transient Heating of Two-Element 
Slabs Exposed to a Plane Heat Source, by 
Henry Halle and D. E. Taylor 

60—SA-15 Temperature Distribution in an 
Internally Cooled, Heat-Generating Solid, 
by E. M. Sparrow 

60—SA-21 Effect of Aspect Ratio and Tube 
Orientation on Free Convection Heat Trans- 
fer to Water and Mercury in Enclosed Cir- 
—_ Tubes, by F. W. Larsen and J. P. Hart- 
ne 

60—SA-22 A Thermal Study of Composite 
Heat Sinks, by J. V. Bec 

60—SA-25 AStudyof sy Convection Bound- 

ary-Layer Oscillations and Their Effects on 

Heat Transfer, by J. P. Holman, H. E. Gar- 

trell, and E. E. Soehngen 


Tue papers in this list are available in sep- 
arate copy form until April 1, 1961. Please 
order only by paper number; otherwise the 
order will be returned. You can save the 
postage and handling charges by including 
your check or money order made payable to 
ASME with your order and sending both to 
the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y. Papers are 
priced at 40 cents each to members; 80 cents 
to nonmembers. Payment also may be made 
by free coupons distributed annually to mem- 
bers, or coupons which may be purchased from 
the Society. Coupons, in lots of ten, are $4 to 
members; $8 to nonmembers. 


60—AV-1 A Systems Analysis of Fast Manned 
Flights to Venus and Mars, Part 1: Mission 
Philosophy, Life Support, Scientific Recon- 
naissance, and Prototype Vehicle Layout, 
y K. A. Ehricke 
60—AV-2 Over-All Braking for Jet Transports, 
by D. E. Nichols 
60—AV-3 Monorail Potential? by W. H. T. 
Holden 
60—AV-4 in Commercial Op- 
eration, by D ‘ostle 
60—AV-5 Levacars, — and How? by A. L. 
Haynes and D. J. Ja 
AV-6 The FAA Looks at Jet Transport 
Mechanisms, by H. D. Hoekstra and W. B. 
Spelman 
60—AV-7 Moisture Accumulation in 
Soundproofing and _ Insulation, by J. 
Jensen-Gaard 
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Availability List—Summer Annual Meeting 


Human Factors—Aviation 

60—SA-34 Manual Attitude Control in Space— 
Arrangement of Controls, by M. L. Ritchie 
and L. F. Hanes 

60—SA-35 The Effect of Scale Form on the 
Speed and Accuracy of Scale easing. by 
L. E. Wilkerson, G. A. Fox, and W. G, 
Matheny 

60—SA-36 Manual Control of Undamped Sys- 
tems Subjected to pores -Coupled Accelera- 
tions, by P. R. Knaff 

60—SA-37 Task Performance With the CRL 
Model 8 Master-Silave Manipulator as a Func- 
tion of Color-Coding, Distance, and Prac- 
tice, by B. M. Crawford 

60—SA-38 Human Factors Evaluation of a 
Keyset Technique for ans ond 
Channel Selection, by D. E. Page an 
Goldberg 


Machine Design 

60—SA-1 Two-Stage Planetary Arrangements 
for ~ 15:1 Turboprop Reduction Gear, by 
E. A. Brass 

60—SA-2 Studies of the Design of Steel Cast- 
ings and Steel Weildments as Related to 
Methods of Their Manufacture, by H. 
Nara, D. K. Wright, Jr., and C. W. Briggs 

60—SA-3 Design of Flapper Valves, by P. R. 
Paslay 

SA-5 Analysis and pote of Tangent 

Elasticity Vibration Isolators, by J. E. Ruzicka 

69—SA-6 Inspecting Tene Threads a New 
Technique, by A. A ittenbergs and Ned 
Rodgers 

60—SA-10 Analysis of Buckling Column 
Spring With Pivoted Ends and Uniform Rec- 
tangular Cross Section, by Alexander Blake 

60—SA-11 Photoelastic Model Engineering, 
by Herbert Becker and George Gerard 

60—SA-16 The Vibration of Shaft Ropes With 
Time Variable Length, Treated by Means of 
Riemann’s Method, by W. J. Schaffers 

60—SA-17 On the Use of Clearance in Viscous 
Dampers to Limit Force 
Transmission, by M. E. Gurtin 


Management 
60—SA-28 Managing the Professional Em- 
ployee, by W. J. Jaffe 


Availability List—Aviation Conference 


60—AV-8 Moisture Migration in an Aircraft 
Cabin Wall, by F. B. Bjorklund and A. C. 
Watson 

60—AV-9 The Development of ee Air 
Lines’ Jet Transport Galleys, by R. H. Koza 
and R. L. Heinrich 

60—AV-10 The DC-8 Seat—Passenger Protec- 
tion With Structural Economy, by Jack Mad- 
sen 

60—AV-11 The Ducted Propeller for STOL 
Airplanes, by August Raspet 

60—AV-12 Fixed Wing STOL Aircraft With Dis- 
tributed Suction BLC for Extended Latitude, 
by J. J. Cornish, tl 

60—AV-13 High-Efficiency Flow Diffusion by 
Means of Suction Boundary-Layer Contr 
by |. Man Moon 

60—AV-14 Distributed Suction Bounda 
Layer Control Applied to Axial Fans, by E. 
Miles 

60—AV-15 Theoretical and Experimental In- 
vestigation of a High-Performance Jet ag 
vans Boundary-Layer Control, by W. 

ells 

60—AV-16 Optimized Condenser-Radiator for 
Space Applications, by P. C. Holden and F. 
C. Stump 

60—AV-17 Glass-Reinforced Plastic as an 
Aviation Gas- Compressor-Housing 
Material, by D. R. Fraser 

60—AV-18 Maintaining American Airlines’ 
Turbojet Engines, by J. S. Mersenski 

V-19 Maintenance on Pipeline Gas Tur- 

bines, by B. J. Matthews 

60—AV-20 Maintenance of Simple-Cycle Na- 
tural-Gas-Burning Gas Turbines During ee 
pA Operation in Utility Service, by J. 

jake 


60—SA-29 A Method for Determining, tn the 
Optimum Startin Quantity When Man 
facturing to Fixed Order Size, by H. P. Goode 


and S. Saltzman 

60—SA-30 Motivating SyherGnates to High 
Performance, by D. R. Yarnali, 

60—SA-31 A_New Approach to titties 
Personnel Evaluation in Large Organization, 
by K. D. Holland 

60—SA-32 What Can an Engineer Do to Break 
the Communication Barrier, by E. J. DeWitt 

60—SA-33 the Creative En- 
gineer, by H. R. Buhl 


Materials Handling 
60—SA-18 Packing and Handling of Precision 
Instruments, by A. Bleimeyer, Jr 


60—SA-19 Material Handling in Maintenance 
Work, by J. Isenhower 


Petroleum 

60—SA-12 Stresses in Thin-Walled Pressure 
Vessels With Ellipsoidal Heads, by H. Kraus, 
G. G. Bilodeau, and B. F. Langer 

60—SA-13 An Analysis of Com- 
pound Cylinder, by S. J. Bec 


60—SA-20 Development of a 
Fiuid-Density Measuring Device, by G. 
Copland 

60—SA-39 A Floating Vessel Drilling and 
Multicompletion Method, by D. C. Guinn 
and R. W. Walker 


Process Industries 


60—SA-23 The Free Expansion of Dry and 
Moist Air, by J. H. Potter and M. J. Levy 


60—SA-24 Saline-Water Conversion and the 
Demonstration Plant Program, by Alien 
Cywin 

60—SA-26 Toward Resolution of the Chaos 
and Confusion in Our Systems of Units, by 
C. F. Kayan 

60—SA-27 Development of a Prototype for a 
Large Electrodialysis Cell for Treating 
Brackish Waters, by H. R. Drew 


60—AV-21 Maintenance of the Bristol Proteus 
in BOAC's Britannia Aircraft, by J. G. Romeril 

60—AV-22 BOAC’s Maintenance Experience 
of the Rolls Royce Avon Mark 524 in Its 
Comet-4 Jets, by J. G. Romeril 

60—AV-23 Mission and State-of-the-Art Ef- 
fects on Rocket Feed-System Comparisons, 
by J. Jortner and J. K. Rosemary 

60—AV-24 Simulation Testing of Rocket En- 
gine-Control Components, by J. R. Fenwick 

60—AV-25 Performance of the Ducted 
Rocket, by R. R. Kassner and F. W. Gobetz 

60—AV-26 Accom Sehments in Human Sim- 
ulation, by A. B. Clymer 

60—AV-27 Safety Considerations for Flight 
Control Systems, by Richard Hollingsworth 
and M. A. Ostgaard 

60—AV-28 An Experimental Vapor 
Power Plant, by J. T. Congelliere, T. A. Coul- 
tas, and H.L. Burge 

60—AV-29 An Advanced Chemically Fueled 
Power Supply for “yao Vehicles, by W. E. 
Wayman and A. W 

60—AV-30 An Assessment of Information on 
VTOL/STOL Aircraft as oes to Commer- 
cial Transports, by Philip nely and M. O. 
McKinney, Jr. 

60—AV-31 The FAA Looks at Flight Controls, 
by E. S. Newberger 

60—AV-32 Modular Design, by H. L. Dudley 
and A.M. Maher 

60—AV-33 Electric-Power 
Study, by H. B. Saldin and N. F. Sch 

60—AV-34 Safet Considerations in De- 
sign of we: ontrol Systems for Navy Air- 
craft, by W. R. Lomas 

60—AV-35 Possibilities for Simulation of Dy- 
namic Physiology, by A. J. Gold 
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Design Criteria, by J. C. 
Wightm 


bilities for Human Simulation, 
by A. B. Clymer and A. F. Ax 

60—AV-38 Simulation of Human on 
) meee by R. W. Stacy and N. A. Coulter, 


60—AV-39 Possibilities for Simulation of Hu- 
man Dynamics and Perception, by A. J. Cac- 
ioppo 

60—AV-40 Accomplishments in Human ‘4 
erator Simulation, by R. L. Cosgriff and G. 
Briggs 

60—AV-41 Maintenance Experience With Boe- 
ing Gas Turbine Engines, by D. F. McGrath 


60—AV-42 Structural Designer's View of Cri- 
teria Trends, by Robert Goldin 


60 AV-43 Barometric Altitude—The Prob- 
fem, Solution, and Altimeter Design, by R.A 
Cooper 


60—AV-44 Determination of the In-Flight Ver- 
tical, by C. E. Barkalow and H. C. Daubert 


60—AV-45 A New Fail-Safe Compensated Al- 
timeter, by Walter Angst and James Angus 


60—AV-46 Temperature-Control System my 
the Atlas Able-4 Lunar Satellite, by R. 
Acker, R. P. Lipkis, and J. E. cee 


60—AV-47 Viscous Shear Torque in Floated 
Gyroscopes, by J. F. Bellantoni 

60—AV-48 Air Force Maintenance on the J79 
Engine, by J. H. Toeplitz 

60—AV-49 Dynamic Loads During Nose-Tow 
Catapulting, by Warner Lansing, W. H. Muel- 
ler, J. L. Malakoff, and Morton Mantus 

60—AV-50 The Navy Approach to the De- 
velopment of Airframe Structural Design- 
Control Requirements, by W. H. Keen, R. L. 
Creel, and C. P. Baum 


60—AV-51 A Self-Stabilizing Gyro-Control Sys- 
tem for Space Vehicles, by Sidney Godet 


60—AV-52 8B.E.A.’s Expodenee With Prcpelier- 
Turbine Engines, by H. G. Rossiter 


The Business Meeting 


Tue Business Meeting of The American 
Society of Mechanical Engineers con- 
vened at 4:50 p.m., in the Embassy Ball- 
room of the Statler Hilton Hotel, Dallas, 
Texas, on June 6, 1960. ASME President 
Walker L. Cisler presided. 

1961 Summer Annual Meeting. O. B. 
Schier, II, Secretary ASME, announced 
that the Statler Hilton Hotel in Los An- 
geles, Calif., has been approved as the 
location for the 1961 Summer Annual 
Meeting. The dates: June 11 to 15, 
1961. 

Constitutional Amendments. Secretary 
Schier reported on the letter ballot 
for several amendments to the constitu- 
tion. (See Mecnanicat ENGINEERING, 
July, 1960, page 117.) 

The membership approved the sub- 
mission of an amendment to Article C7, 
Section 5 of the Constitution. The pro- 
posed change, which will be submitted to 
the membership for letter ballot, modi- 
fies the procedure for filling a vacancy in 
the office of President. In the event of 
such a vacancy, the Council would te 
called into session within one month for 
the purpose of electing a President from 
among its elected members to fill the un- 
expired term. Under the present provi- 
sion the office of President would auto- 
matically be filled by the Vice-President 
having the longest consecutive service as 
Vice-President. 

The members and alternates of the 1961 
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Regular Nominating Committee were 
elected. (See page 127, this issue.) 
President Cisler then reported briefly 
on progress in unity of the engineering 
profession and called attention to the 
ASME Advisory Committee on Unity 
and the action taken by the Council at 


its meeting. (See page 134, this issue.) 

Mr. Cisler also reported on the progress 
of the United Engineering Center and 
the status of the ASME Member Gifts 
Campaign. (See Editorial page 33 and 
President Cisler’s address, pages 36-38, 
in this issue.) 


ASME Applied Mechanics Division Holds 23rd National 


Conference at Penn State 


Tue twenty-third National Conference 
of the Applied Mechanics Division of 
The American Society of Mechanical 
Engineers took place June 20-22, 1960, 
at The Pennsylvania State University, 
in the mountain country of Central 
Pennsylvania. The Conference, staged 
with the co-operation of ASME’s Central 
Pennsylvania Section, encompassed six 
technical sessions at which 32 technical 
Papers were presented. 

What are the applied-mechanics en- 
gineers working on? Plates and shells 
(typical paper: An Approximate Analy- 
sis of the Influence of Aerodynamic 
Heating and Initial Twist on the Tor- 
sional Stiffness of Thin Wings). Shells 
(typical paper: On Strain-Hardened 
Circular Cylindrical Shells). 

One session was devoted to Elasticity 
—Thermal Stress (Transient and Residual 


Thermal Stress in an Elastic-Plastic 
Cylinder). Then came  Plasticity— 
Creep (Prediction of Creep-Failure 


Time for Pressure Vessels). 

On the last day of the Conference, the 
sessions took up Vibration—Dynam- 
ics, and  Bearings—Stability—Fluid 
Mechanics (typical paper: A Study 
of the Stability of Externally Pressurized 
Gas Bearings). 

Getting Together. The first day ended 
with an informal party in the lounge of 
Penn State’s Hetzel Union Building, 
named for the man who was President of 
the University from 1926 to 1947. On 
the evening of the second day, there was 
a reception at the Centre Hills Country 
Club, followed by the banquet at which 
Hugh L. Dryden, Fellow ASME and 
Deputy Administrator of the National 
Aeronautics and Space Administration 
(NASA), was the speaker. 

Dr. Dryden's speech, ‘*The Exploration 
of Space,"’ will appear as a feature article 
in a later issue of MecHanicaL ENGINEER- 
1NG. He pointed out that the exploration 
of space actually began centuries ago, 
when early-day astronomers began to in- 


terpret their observations. Today we 
think of the exploration of space as 
having begun on Oct. 4, 1957, when the 
first artificial satellite went into orbit— 
and into the headlines. Now we have 
the National Aeronautics and Space 
Administration to implement our gov- 
ernment’s policy that ‘‘activitics in 
space should be devoted to peaceful 
purposes for the benefit of all mankind.’ 

The specific national objectives are: 
To gain new scientific knowledge; the 
early application of earth satellites to 
immediately practical uses for human 
benefit (weather observation, long-range 
radio communication); and to begin the 
exploration of space by man. 

“It is expected,’’ he said, “‘that a sub- 
orbital or ballistic flight of man will be 
accomplished during the present calendar 
year, and orbital flight in calendar year 
1961." 

After that, the specific objective will 
be a manned flight around the moon and 
return to earth, a goal which seems pos- 
sible near the end of this decade. How- 
ever, the results of the upcoming Project 
Mercury will greatly affect the course 
and pace of manned space flight. Not 
until man has actually experienced 
weightlessness for several hours will we 
know how he can perform in space. 

NASA is charged with the responsi- 
bility for the conduct of aeronautical 
research necessary to the continued ad- 
vancement of both civilian and military 
aviation. 

“Space technology,"’ said Dr. Dryden, 
“provides a powerful stimulus to rapid 
engineering advance with countless by- 
products to all branches of science and 
technology, and thus to our whole 
industrial and social system. Because of 
these factors, space accomplishment has 
become in the minds of many a symbol 
of a nation’s stature in all science and 
engineering ...an important element 
in the assessment of national prestige 
by the world community.” 
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Availability List\—Applied Mechanics Conference 


Tue papers in this list are available in 
separate copy form until April 1, 1961. Please 
order only by paper number; otherwise 
the order will be returned. You can save the 
postage and handling charges by including 
your check or money order payable to ASME 
with your order and sending both to the 
ASME Order Department, 29 West 39th Street, 
New York 18, N. Y. Papers are priced at 40 
cents each to members; 80 cents to nonmem- 
bers. Payment also may be made by free 
coupons distributed annually to members, or 
coupons which may be purchased from the 
Society. Coupons, in lots of ten, are $4 to 
members; $8 to nonmembers. 


60—APM-1 Plane Mem- 
branes and Solids, by S. F. Borg 

60—APM-2 The pot. Problem Solid- 
Slotted Shells, by D. H. Cheng 
and N. A. 

60—APM-3 Vibrations and Waves 
in a Circular Disk and a Semi-infinite Plate, 
by D. C. Gazis and R. D. Mindlin 

60—APM-4 Transient and Residual Thermal 
Stresses in an Elastic-Plastic Cylinder, by 

. G. Landau and E. E. Zwicky, Jr. 

60—APM-5 A Study of the Stability of Exter- 
nally Pressurized Gas Bearings, by Lazar 
Licht and Harold Elrod 

60—APM-6 The Vibration Response of a Lin- 
ear Undamped Sygom Resting on a Non- 
linear Spring, by P. R. Paslay and M. E. 


Gurtin 

60—APM-7 Prediction of Creep. Time 
for Pressure Vessels, by f. . Rimrott, 
E. J. Mills, and Joseph arin 


60—APM-8 Sinusoidal Excitation of a System 
With Bilinear Hysteresis, by T. K. Caughey 

60—APM-3 Stability of a Turbine-Generator 
Rotor Including the Effects of Certain Types 
of Steam and Bearing Excitations, by A. H. 
Landzberg 

60—APM-10 Note on the Assessment of Flow 
Disturbances at a Blunt Body Traveling at 
Supersonic Speeds Owing to Flow Disturb- 
ances in Free Stream, by . Morkovin 

60—APM-11 On Saint Venant’ s Principle: 
Elastic Shells and Plates, by P. M. Naghdi 

60—-APM-12 On Three and Two-Dimensional 
Disturbances of Pipe Flow, by Kurt Spielberg 
and Hans Timan 


60—APM-13—An Approximate Analysis of the 
Influence of Aerodynamic Heating and 
initial Twist on the Torsional Stiffness of 
Thin Wings, by L. S. Han 

60—APM-14 On the Airy Stress Functions of 
Plane Dislocation Problems, by F. D. Ju 

60—APM-15 Forced Lateral Vibration of a Uni- 
form Cantilever Beam With Internal and 
External Damping, by H. C. Lee 

60—APM-16 The Effect of Pressure on the 
Bending Characteristics of an Actuator Sys- 
tem, by Paul Seide 

60—APM-17 Buckling of Circular Cones 
Under Axial Compression, by Leslie Lack- 
man and Joseph Pensien 

60—APM-18 oy of Large Transient 
Elastic and Plastic formations of Struc- 
jah a Subjected to Blast Loading, by W. E. 


60—APM-19 On the Theoretical Analysis of 
Dynamic Thermocouple: Part 2—The Con- 
tinuous Area - animus by W. F. Hughes and 
E. W. Gaylord 

60—APM-20 On Strain-Hardened Circular 
lindical Shelis, by Nicholas Perrone and 
G. Hodge, Jr. 

60—APM-21 Stresses in Curved Beams of 
Noncircular Center Line, by M. M. Abbassi 

60—APM-22 The Elastoplastic Thick-Walled 
Sphere Subjected to a Radial Temperature 
Gradient, by G. R. Cowper 

60—APM-23 Shock Spectra of a Nonlinear 
System, by W. T. Thomson 

60—APM-24 Transient Conduction in Coaxial 
Cylinders With Relative Motion and Heat 
Generation, by V. S. Arpaci 

60—APM-25 A Method for Investigating Cer- 
tain papensaiee Problems of the Buckling 
and Vi pice of Plates, by H. D. Conway 
and A. W. Leissa 

60—APM-26 Elastic Instability of Rectangular 
Sandwich Panel of Orthotropic Core With 
Different Face Thicknesses and Materials, 
by C. C. Chang and I. K. Ebcioglu 

60—APM-27 Two-Dimensional Gas Jets, by 
M. J. Cohen 


60—APM-28 Thermoelastic Stresses in 
Beams, by E. S. Barrekette 


60—APM-29 namical Response of an 
Elastic Half- eee to Tangential Surface 
Loadings, by Chi hi-Chang Chao 


60—APM-30 Thermal Transfer in Turbulent 

Gas Streams. Effect of Turbulence on Local 

From Soneres. by W. W. Short, 
Brown, and B. H. Sage 


M-31 Plastic Analysis of Circular Coni- 
cal Shells, by P. G. Hodge, Jr. 


Availability List-—West Coast Applied Mechanics Conference 


Tue papers in this list, which were pre- 
sented at the West Coast Conference of Applied 
Mechanics, June 27-29, at California Institute 
of Technology, are available in separate copy 
form until April 1, 1961. Please order only 
by paper number; otherwise the order will be 
returned. You can save the postage and 
handling charges by including your check or 
money order payable to ASME with your 
order and sending both to the ASME Order 
Department, 29 West 39th Street, New York 
18, N. Y. Papers are priced at 40 cents cach 
to members, 80 cents to nonmembers. Pay- 
ment also may be made by free coupons dis- 
tributed annually to members, or coupons 
which may be purchased from the Society. 
Coupons, in lots of ten, are $4 to members; 
$8 to nonmembers. 
60—APMW-1 Random Excitation of a Loaded 

Nonlinear String, by T. K. Caughey 
60—APMW-2 Expansion of Thick-Walled Cyl- 

inders Fabricated From Coid Bent Plates, by 

Irwin Berman 
60—APMW-3 The Additional Deflection of a 

to the of the Sup- 

port, by J. O'Donnell 
anaes Stress Distributions Analyzed 

ig -Ordinates, by T. P. Mitchell 
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60—APMW-5 Effect of Small Hub-Radius 
Change on ponding Fre ease of a Rotat- 
ing | Beam, by Hsu Lo, J. E. idberg, and 
60—APMW-6 Thermal Stresses Due to Dis- 
turbance of Uniform Heat Flow by an Insu- 
lated Ovaloid Hole, by A. L. Florence and 
J. N. Goodier 
60—APMW-7 On a Class of Nonlinear Axisym- 
metric Plate Problems, by F. Essenburg 
60—APMW-8 Thermal Stresses in an Elastic, 
Work-Hardening Sphere, by Chintsun 
Hwang 
60—APMW-$3 On the Response of an Elastic 
eee to a Moving Blast Wave, by J. W. 
iles 
60-—-APMW-10 The Elastic Half Plane Sub- 
ected to Surface Tractions wien. Random 
pe nitude or Separation, by A. C. Eringen 
J. W. Dunkin 
Flexural Stress Waves in 
Infinite Elastic Plate Due to a Suddeni 
lied Concentrated Transverse Load, Suines 
iklowitz 
60—APMW-12 Free, Transverse Vibrations of 
a Solid Elastic Mass in an Care & Long 
Rigid, Circular-Cylindrical Tank altru- 
konis 
60—APMW-13 The Propagation of an Impulse 
Into a Viscous-Locking Medium, by J. W. 
Miles 
PMW-14 The Bending Stress Distribu- 
tion at the Base of a Stationary Crack, by 
. L. Williams 
60—APMW-15 Some Gyroscopic Oscillations 
by C. J. Thorne 


Engineering Management 
Conference to Be Held 
in Chicago, Sept. 15-16 


THe 1960 Engineering Management 
Conference planned by seven professional 
engineering societies, including ASME, 
ASCE, AIME, AlEE, AIChE, IRE, AIIE, 
and EIC for managers of technical work, 
or those preparing for such management 
positions, covers four basic areas, and 
will be held Sept. 15-16, at the Morrison 
Hotel in Chicago, Ill. 

First session is designed to provide 
background information on ‘‘Impinging 
Forces,’’ those influences that will shape 
tomorrow's management decisions. Eco- 
nomic competition, domestic and for- 
eign, availability and cost of raw 
materials and labor, effect of foreign 
grade alliances such as the European 
common market, tariffs, and other gov- 
ernment policies—all will be explored 
and interpreted in terms useful to en- 
gineering managers. The need for tech- 
nological progress in areas other than 
weapons, and its importance for economic 
survival will also be discussed. 

Speaker for the Thursday luncheon is 
Clarence H. Linder, Mem. ASME, vice- 
president and group executive—Electric 
Utility Group, General Electric Com- 
pany, New York, N. Y., and AIEE Presi- 
dent. His subject is ‘Making the Com- 
mitment to Change;’’ the answer to 
competition from any source—including 
technology itself—is timely innovation. 
Innovation demands leading-edge skill 
at knowing what is feasible; at know- 
ing what is wanted; and at decision 
making, including the choice of objec- 
tives, the planning and organizing of 
effort, and the measurement of results. 

The second session will cover “‘New 
Requirements and New Aids of Mana- 
gers." This is planned to outline new 
demands on managers in the fields of 
forecasting, planning, scheduling, or- 
ganizing, integrating, and measuring 
technical work as well as major advances 
in the use of data processing machines 
to study alternatives and support mana- 
gerial judgment. 


Availability of Papers 


Tecunicat papers listed in the 
program will be available at the 
conference. After the conference, 
papers may be ordered from AIEE 
headquarters, 50 cents for members 
and $1 for nonmembers of the 
sponsoring organizations. 
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The third session will discuss ‘‘Impact 
on Professional People.’ This will bring 
out the continuing trends toward more 
brain work and less muscle work by 
men, More repetitive work by machines 
and less by men, longer range and more 
detailed planning, scheduling, integra- 
tion, and measuring required by increas- 
ing complexity, interrelated effects, and 
economic impacts of mechanization and 
automatic machine production. 

Speaking at the Friday luncheon will 
be Jerry E. Morse, vice-president, Min- 
neapolis-Honeywell Regulator Com- 
pany, South Minneapolis, Minn., whose 
subject will be ‘Engineering Manage- 
ment in the Years Ahead."’ The in- 
creasing pace and complexity of tech- 
nological development are paralleled 
in the development of engineering 
management. The responsibility for the 
supervision of professional personnel 
has been an increasingly difficult and 
challenging one. Accomplishment in 
the future will be dependent as much on 
the understanding and skill in handling 
professional personnel as upon the under- 
standing and skill in handling the tech- 
nology itself. Engineers who expect to 
have management responsibilities in the 
future will be interested to hear the dis- 
cussion of this subject. 

The final session will discuss the *‘Im- 
pact on Education."’ This should bring 


out implications for all engineers who 
are in Or aspire to positions as managers 
of technical work. This will include the 
impacts on technical schools, business 
schools, and also on continued postgradu- 
ate and home study. In these times of 
rapid technological change, self-educa- 
tion can never cease for one who plans to 
continue to grow into larger responsi- 
bilities. 

A banquet is scheduled to begin at 
7:00 p.m., the principal speaker to be 
P. F. Drucker of Montclair, N. J. 
His talk entitled “‘Managing Tomor- 
row,” will deal with organized work on 
management and organized study of its 
nature and function, begun just about 
50 years ago. In these five decades we 
have made giant steps in all four areas of 
concern to the manager and of the society 
in which he lives; namely, management 
science, human organization, and man- 
agement as a world-wide resource. 

The women's program on Thursday 
includes luncheon and a trip to the 
Museum of Science and Industry. Sched- 
uled for Friday are breakfast at Don Mc- 
Neill’s Breakfast Club, and a luncheon 
and style show at the Kungsholm 
Restaurant. 


> THURSDAY, SEPTEMBER 15 


Session 1—Impinging Forces 9:35 a.m. 
The Economic Forces Shaping Business Policy, 


ASME Petroleum Conference in New Orleans Offers 


Tue 15th annual conference of the 
Petroleum Division of The American 
Society of Mechanical Engineers to be 
held September 19 through 21 at the 
Jung Hotel, New Orleans, La., offers a 
““custom-made"’ program that few pe- 
troleum men can afford to miss. 

The technical program, to be presented 
in 26 sessions, schedules more than fifty 
papers as well as inspection trips to land 
and sea installations and panel discussions 
on the ASME Unfired Pressure Vessel 
Code and the ASA B31.3 Piping Code. 
The program has been a year in the 
making and is planned to meet the needs 
of mechanical and other engineers in the 
petroleum industry. 

A glance at the technical program 
clearly gives evidence of the care that 
went into the preparation for the con- 
ference. While the social program was 
noted (see MecHanicaL ENGINEERING, 
July, 1960, page 108) in passing, it was 
planned with equal attention to detail. 
Moreover, can anyone deny the charm of 
New Orleans? All this and interesting as 
well as important petroleum operations 
to see make for what promises to be a 
not-to-be-missed event of 1960. 
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» MONDAY, SEPTEMBER 19 


Session 1—Today’s Compressors— 
Construction and Maintenance 9:00 a.m. 


Refining, Gas Products, Petrochemical 


Maintenance of Turbocharged Engines Including 
Large and Medium-Sized Units in Gas Transmis- 
sion, by J. H. Caldwell, Cooper-Bessemer Corp., 
Los Angeles, Calif. 
on. Engine and Gas-Turbine Prime Movers, by 
oser, Reciprocating Div., Clark 
: Olean, N. Y., and C Walker, Jr., Rich- 
field Oil Corp., Bakersfield, Cali 


Session 2—Design Problems 9:00 a.m. 


Refining, Gas Products, Petrochemical 
High-Temperature Stability of Tubular Products 
for Oil- Refinery Use, by A. B. Wilder and D. T. 
Boughner, U. S. Steel Corp., Pittsburgh, Pa., and 
E. F. Ketterer and D. B. Collyer, U. S. Steel 
Corp., Lorain, Ohio 
Excessive Plastic Deformation, 

rkhof, Bataafs Internationale Petro- 
tad ‘Maatschappij, N. V. (Paper No. 60—Pet-2) 


Session 3—Research 9:00 a.m. 
Drilling and Production 


You Too, Can Be a Creative Engineer, by C. R. 
Hocott, Humble Oil & Refining Co., Houston, 
Texas (Paper No. 60—Pet-8) 

Hydraulic Wall-Anchored Drill Collar, by J. M. 
Keliner and A. P. Roberts, Jersey Production Re- 
search Co., Tulsa, Okla. 


Session 4—Oil and Gas 
Pipeline Equipment 


Transportation 


Modern Developments of Centrifugal Pumps, by 
C. Bartolero and E. E. Lindros, Byron Jackson 
Div., Borg Warner Corp., Los Angeles, Calif. 


9:00 a.m. 


by Ralph Burgess, chief economist, American 
Cyanamid Co., New York, N. Y. 

Impact of Settecteget Progress on Tomorrow’s 
Management, . Green, executive vice- 
president, Bell "heissihone Lab., Inc., Murray 
Hill, N. J 

Social and Political Forces Impingi: on En- 
gineering Management—or, Who Really Makes 
the Decisions and Why, by C. C. Furnas, Chan- 
cellor, The Univ. of Buffalo, Buffalo, N. Y 


Session 2—New Requirements 2:30 p.m. 
and New Aids for Managers 

Mobilization of Data and Information for Tech- 
nical and Management Decisions, by /. S. Sayer, 
general manager, Documentation, Inc. 

Engineers and Computists, by W. A. Smith, Jr., 
director, Computing Lab, Lehigh Univ., Beth- 
lehem, Pa 

Statistics as an Aid to Engineering, by H. L. 
Jones, professor of statistics, Graduate School of 
Business, Univ. of Chicago, Chicago, TH. 


FRIDAY, SEPTEMBER 16 


Session 3—Impact on 
Professional People 


The Engineer’s Participation in the Company, 
and in the Community, by H. F. Smiddy vice- 
president, Management Consultation Services, 
Gen. Elec. Co., New York, N. ¥ 

Social Change in Science and Engineering, by H. 
A. Shepard, professor of behavioral science, Cane 
Inst. of Tech., Cleveland, Ohio 


Session 4—Impact on 
Education 


Education and Development of Engineers as 
Managers at Insland Steel Company—-A Com- 
pany Experience, by Johnson, vice-presi- 
dent, Planning and Research, Insland Steel Co., 
Chicago. Il 

More Management or Less? by K. B. McEach- 
ron, Jr., dean of instruction, Case Inst. of Tech., 
Cleveland, Ohio 


2:30 p.m. 


An Industrial Problem Centered Student De- 
velopment Program, by C. L. Tutt, Jr., adminis- 
trative chairman, Fifth-Year Thesis and Grad- 
uate Study Programs, Gen. Motors Inst., Flint, 
Mich 


an Important Program 


Use Turbine- Meters for Pipeline Meter- 
ing, by W. W. Hoi , Plantation Pipe Line Co., 
Atlanta, Ga 

Design Data for eee nae Connections, by 
T. J. Atterbury and G. M. McClure, Applied Me- 
chanics Div., Battelle Memorial Inst., Columbus, 
Ohio 


Session 5—Drilling and 
Production 


2:30 p.m. 
Materials 


The Constructional Steels and Their Application 
in the Petroleum Industry, by J. A. Gilliean, 
U. S. Steel, Monroeville, Pa., and R. D. Webb 
and J. R. England, U. S. Steel, Pittsburgh, Pa. 
Use of Computers for Solving Petroleum-Engi- 
neering Problems, by W. S. Pickrell, IBM Corp., 
Houston, Texas 
ae of Glass Reinforced Plastic Pipe, by 
: Levy, Esso Research & Engineering Co., 
N. J 


Session 6—Refinery Design 2:30 p.m. 
Problems 

Continuous Corrosion Monitoring With Corrosion 
Probes, by A. S. Couper, E. S. Troscinski, and 
A. Dravnieks, Standard Oil Co., Whiting, Ind. 
(Paper No. 60—Pet-7) 

Some Results on Continuously Drilled Fixed Tube 
Plates, by G. D. Gallently, Shell Development Co., 
Emeryville, Calif, and D. R. Snow, Stanford 
Univ., Stanford, Calif. (Paper No. 60—Pet-16) 
Session 7—Engineering 2:30 p.m. 
Design—Techniques 


Refining, Gas Products, Petrochemical 


of Photography in Plant Engineering, 
R. J. Tiller, Monsanto Chemical Co., St. 
Mo. 
Photography for Plant Engineering, by C. B. 
ammond, Monsanto Chemical Co., Springfield, 
Mass. 
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Models—A Basic Tool in Process-Plant Design, 
by D. J. Fries, Foster Wheeler Corp., New York, 
. Y. (Paper No. 60—Pet-3) 


Session 8—Equipment Design 2:30 p.m. 
Economics 


Drilling and Production 
How E Infi d the Design of a 
15,000-Pound Working- nee Blowout Pre- 
venter, by R. C. Brooks, G. E. Nevill, and Herbert 
Allen, ‘Cameron Iron Works Co., Houston, Texas 
Oil-Well Tubing Joints, by H. M. Banta, U. S. 
Steel Corp., Pittsburgh, Pa. 


Session 9—Encouragement of 2:30 p.m. 
Creativity by Company Policy 

With Regard to Patents, 

Royalties, Etc. 


Manufacturing 
Panel Discussion: Creativity 
D. Lewis Shuker, Psychological Testing Service, 
Baton Rouge, La.; Charles Lightfoot, Houston, 
Texas; Art Wintringham, Ethyl Corp., Baton 
Rouge, La; and Jack Hayden, of Hayden & 
Pravel, Houston, Texas 


A TUESDAY, SEPTEMBER 20 


Session 10—Gas Pipelines 
Transportation 


Noise-Abatement Methods in Meter and Regu- 
lator Stations, by W. F. Kienast, Houston Texas 
Gas and Oil Co., St. Petersburg, Fla 
Application of Gas-Engine Driven Ba!- 
Coe posed Compressors for Pipeline and 
Process Installations, by W. M. Kauffmann. 
Compressor and Engine Div., Worthington 
Corp., Buffalo, N. Y. (Paper No. 60—Pet-14) 
Fuels for Argentina—Pipeline to Prosperity, by 
‘ C. Cannan, Fish Engineering Corp., Houston, 
exas 


Session 11—Mechanical 
Features of New Plants 


Refining, Gas Products, Petrochemical 
ta Recovery From Petroleum Gases, by 

R. M. Graff, Graff Engineering Co., Dallas, Texas 
Automatic Vapor-Pressure Controller for Opti- 
mum Volatiles Injection Into Crude Streams, by 
P. Scott, Shell Pipeline Corp., Houston, Texas 


Session 12—Engineering 9:00 a.m. 
Design—Stress Analysis 


Refining, Gas Products, Petrochemical 
Stress Analysis of a Cylindrical Shell 
Stiffener, by J. M. Daniel, Armour Researc 
Foundation, Chicago, II 
The Effects of Interna! Pressvre on Thin Shell 
Pressure-Vessel Heads, by E. C. Jones, Jr., 
Auburn Univ., Auburn, Ala 


9:00 a.m. 


9:00 a.m. 


Session 13—Drilling 9:00 a.m. 


Drilling and Production 
Pipe Stresses When Drilling From a Floating 
Vessel, by EZ. R. Lind, Standard Oil Co. of Cali- 
fornia, San Francisco, Calif 
The Mechanica! Aspects of Rig Moves, by M. 7. 
Parker, Great Western oe Co., Midland, 
Texas (Paper No. 60—Pet- 


Session 14—Numerical Control! 9:00 a.m. 
and Statistical Techniques 


Manufacturing 


Graphica! Soiution to Some Selected Statistica! 
Distributions, by C. E. Lewis, Cook Heat-Treat- 
ing Co., Houston, Texas (Paper No. 60—Pet-9) 
Are You —_ ys Numerical Control? by J. A. 
Baker, Gen. Elec Waynesboro, Va. (Paper 
No. 60—Pet-1) 


Session 15—Panel Session: 2:30 p.m. 
ASME Unfired Pressure Vessel Code 


Refining, Gas Products, Petrochemical 


Panel Members: G. S. Chadwick, Jr., Union 
Carbide & Chemical Co., South Charleston, 
W. Va.; G. E. Fratcher, A. O. Smith Corp., Mil- 
waukee, Wis.; N. J. Rees, Mobil Oil Co., New 
Vork, N. Y.; F. S. G. Williams, Taylor Forge & 
Pipe Works, Chicago, Ill.; and L. P. Zick, Chicago 
Bridge & Iron Works, Chicago, III. 


Availability of Papers 


Onty numbered ASME papers 
in this program are available in 
separate copy form until July 1, 
1961. Prices are 50 Cents to mem- 
bers of ASME, $1 each to non- 
members, plus postage and han- 
dling charges. You can save the 
postage and handling charges by 
including your check or money 
order made payable to ASME with 
your order and send both to 
ASME Order Department, 29 West 
39th Street, New York 18, N. Y. 
Payment also may be made by 
free coupons, or coupons which 
may be purchased from the Society 
in lots of ten at $4 to members; 
$8 to nonmembers. Papers must 
| be ordered by the paper number 
| listed in this program; otherwise 
the order will be returned. The 
final listing of available technical 
papers will be found in the issue of 
MECHANICAL ENGINEERING COn- 
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taining an account of the Con- 
| ference. 


Session 16—Well Services 


Drilling and Production 
New Machines Improve Depth Accuracy, by 
W. E. Bowers, Schlumberger Well Surveying 
Corp., Houston, Texas (Paper No. 60—Pet-5) 
Radioactive Measurement of Fluid Density, by 
D. G. Hartweg, Dowell Div., Dow Chemical Co., 
Tulsa, Okla. 
Correlation of a New Design Concept for a High- 
Horsepower Reciprocating With 
Stand and Field Results, by F. %. Christ, BJ 
Services, Inc., Long Beach, Calif. 


Session 17—Recent Develop- 2:30 p.m. 
ments in the Application of 

Aluminum and in Dry Film 

Lubrication 


2:30 p.m. 


Manufacturing 


Aluminum in the Petroleum Industry, by P. E. 
Brandt and R. W. Flourney, Reynolds Metal Co., 
Richmond, Va. (Paper No. 60—Pet-1) 

Solid Film—Lubricants for Extreme Environ- 
ments, by R. J. Benzing, Wright Air wae J 
ment Div., USAF, Dayton, Ohio, and C. F. 
Merrill, Fluids and Films Sections, Materials 
Lab., WADD, Long Beach, Calif. (Paper No. 
60— Pet-10) 


Session 18—Oil Pipelines 
Transportation 


A Computer Program to Determine the Through- 
put Rate of a Heated Pipeline, by Dennis Horner 
and P. Fried, Bataafse International Petroleum 
Maatschappij, The Hague, The Netherlands 
Computer Simulation of Marine Terminal and 
Pipeline Operations of the Trans-Arabian Pipe 
Line Company, by D. W. Dreier, Trans-Arabian 
Pipe Line Co., Van Cortlandtville, N. Y., and 
B. A. Sachs, Esso Research & Engineering, Flor- 
ham Park, N. J. 


Session 19—Refining, Gas 
Products, Petrochemical 


Materials 


Austenitic Cast Irons in the Petroleum Industry, 
by T. P. May, The International Nickel Co., Inc., 
Wrightsville Beach, N. C., and J. F. Mason, Jr., 
The International Nickel Co., New York, N. Y. 

Bi-Metallic Pipe, by Dan Christopher, Gray Tool 
Co., Houston, Texas 


2:30 p.m. 


2:30 p.m. 


The Use of Conger Altes Tubes in the Petroleum 
Industry, by E. J. Duffy, Scovill Mfg. Co., Water- 
bury, Conn. 


p> WEDNESDAY, SEPTEMBER 21 


Session 20—Supervisory 9:00 a.m. 


Development 
Refining, Gas Products, Petrochemical 


The Profession of Mana; parent, by W. EZ. Bennett, 
Cities Service Refining . Lake Charles, La. 
Rate Your ision— “A Program for Super- 
visory, by P. Sor Maloney, Esso Research & Engi- 
neering Co., Linden, N. J 


Session 21—Production 


Drilling and Production 
New Developments in Surface and Subsurface 
Storm Chokes, by P. S. Sizer and W. W. Dollison, 
Otis Engineering Corp., Dallas, Texas 
Hollow Rod Pumping in Slim Hole Completions, 
by W. D. Shannon, Stekoll Petroleum Corp., 
Dallas, Texas 


9:00 a.m. 


Session 22—Metal Forming 9:00 a.m. 


Manufacturing 
Modern Explosive Metal Forming, by R. A. 
Cooley, Co., Edwardsville, Il. 


Practical c of the Heat-Treatment of 
—— Is, by Dale McKissick, Reed 
Roller Bit 7 Be Houston, Texas (Paper No. 60— 
Pet-11) 

Cemented Oxide Cutting Tools, by Grant Mor- 
rison, Gen. Elec. Co., Detroit, Mich. (Paper No. 
60—Pet-12) 


Session 23—Oil and Gas 
Pipeline Automation 
Transportation 


An Automatic for a Pipeline 
Compressor Station, b Henry, Jr., and 


9:00 a.m. 


K. S. Hagius, Colorado Interstate Gas Co., 
Colorado Springs, Colo. (Paper No. 60—Pet-15) 
Automees or Liquid Pipelines, by J. F. Stephen- 
son, Gulf Oil Corp., Pittsburgh, Pa. (Paper No. 
Pet-6) 

Supercompressibility Factors for Gas Pipeline- 
Measurement ae. by Ed Gordon, United 
Gas Corp., Shreveport, L 


Session 24—Transportation 9:00 a.m. 


Materials 
Ultrasonic Testing, by C. E. Laulsenheiser, Dow 
Chemical Co., Freeport, Texas 
The Use of Thin Wall Line Pipe in the Oil 
and Gas Industry, by W. P. Heineman, United 
Gas Pipe Line Co., Shreveport, La. 


Session 25—Panel Session: 2:30 p.m. 
ASA B31.3 Code for Refinery 
Piping 

Refining, Gas Products, Petrochemical 


Panel Members: D. W. Motter, Esso Research 
and Engineering Co., Madison, N. J.; 

Loper, Standard Oil of California; W. H. Skewis. 
Gulfport Piping Co., Gulfport, Miss.; D. K 
Greenwald, Ladish Co., Cudahyladish, ‘Wis.; S 
J. Arteses, Shell Oil Co., New York, N. Y.; 
A. M. Howarth, Standard of Indiana, Whiting. 
Ind.; J. P. Mooney, Humble Oil & Refining Co., 
Baytown, Texas; and F. S. G. Williams, Taylor 
Forge Pipe Works, Chicago, Ill. 


Session 26—Gas and Oil 
Handling 


Drilling and Production 


The Design of Semi-Permanent Gas-Compressor 
Stations, by J. L. Joplin, Oil & Gas Supply Co., 
and Texas Pump & Compressor Co., Houston, 
Texas 

General Aspects of Offshore Automation, by 
W. J. Rapson, Jr., Garrett Oil Tools, Longview, 
Texas 

Recent Developments in Field Gas-Handling 
Facilities, by H. R. Galloway, Humble Oil & Re- 
fining Co., Houston, Texas, Die, Humble 
Oil & Refining Co., Corpus Christi, Texas; and 
W. D. Clift, Humble Oil & Refining Co., New 
Orleans, La. 


2:30 p.m. 
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Tue forthcoming National Power Con- 
ference sponsored by two of the nation's 
leading engineering societies, The Ameri- 
can Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers, will be held in Philadelphia, 

a., Sept. 21-23, 1960, at the Bellevue- 
Stratford Hotel. The Conference, which 
will cover the problems of power genera- 
tion and transmission, is expected to 
attract more than 800 engineers and 
executives concerned with power genera- 
tion for either utility companies or in- 
dustrial plants. 

In addition to 20 technical papers in 
such fields as co-ordinating generation 
and transmission of power, service re- 
quirements for industrial companies, ad- 
vancement of power engineering, and 
automation of power plants, the Con- 
ference will offer inspection trips to the 
Switchgear Factory and Laboratory of 


Availability of Papers 
ASME Papers By Mail 

Onty numbered ASME papers 
in this program are available in 
separate copy form until July 1, 
1961. Prices are 50 cents to 
members of ASME, $1 to non- 
members, plus postage and han- 
dling charges. You can save the 
postage and handling charges by 
including your check or money 
order made payable to ASME with 
your order and send both to ASME 
Order Department, 29 West 39th 
Street, New York 18, N. Y. Pay- 
ment also may be made by free 
coupons or coupons which may be 
purchased from the Society in lots 
of ten at $4 to members; $8 to non- 
members. Papers must be ordered 
by the paper numbers listed in this 
program; otherwise the order will 
be returned. The final listing of 
available technical papers will be 
found in the issue of MecHANICAL 
ENGINEERING containing an ac- 
count of the Conference. 

AIEE Papers By Mail 

Copies of AIEE papers can be 
obtained by writing directly to the 
American Institute of Electrical 
Engineers, 33 West 39th Street, 
New York 18, N. Y. Prices are 
50 cents to members and $1 to 
nonmembers. Papers must be or- 
dered by the paper numbers listed 


in this program; otherwise the 
order will be returned. 
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Philadelphia to Be Host to 1960 ASME-AIEE National Power Conference 


the General Electric Company, Turbine 
and Heat-Transfer Facilities of the 
Westinghouse Electric Corporation, and 
the Eddystone Plant of the Philadelphia 
ElectricCompany. The Eddystone Plant 
is generally considered the last word in 
high-temperature, high-pressure power 
generation. 

High lights of the meeting will be the 
presentation of the ASME George Wes- 
tinghouse Medal to E. C. Gaston, presi- 
dent of Southern Services, Inc., Birming- 
ham, Ala., for outstanding achievement 
in the power field, and the 1960 Prime 
Movers Committee Award, jointly to 
Sigmund N. Fiala of New York and James 
H. Harlow, of Philadelphia, for out- 
standing contributions to the literature of 
thermal electric station practice or 
equipment. 

Rounding out the technical program 
will be luncheons on Wednesday and 
Thursday, September 21 and 22, with 
a banquet on Thursday evening. The 
banquet committee has been fortunate in 
securing, through the courtesy of General 
Motors Corporation, Detroit, Mich., 
a prominent speaker in Dr. Carl S. 
Winters, leader in the field of juvenile 
crime prevention, renowned writer, 
traveler, and who for the past 20 years 
has directed The First Baptist Church of 
Oak Park, Ill. Complementing the 
social events program are several en- 
joyble events planned for the women 
guests. 


> WEDNESDAY, SEPTEMBER 21 


Session 1—Co-ordination of 9:00 a.m. 
Generation and Transmission 
and Operation 


Integrated wg for 5-State Rocky Mountain 
Area,? by R alker, Public Service Co. of 
Colorado, Denver, Colo.; R. A. Tynes, Public 
Service Co. of New Mexico, Albuquerque, N. 
Mex.; D. L. Bryner, Utah Power and Light Co., 
Salt Lake City, Utah; and W. H. Croft, Arizona 
Public Service Co., Phoenix, Ariz. 
So-eeientice of Generation and Transmission 
on the General Public Utilities System,’ 
to R Werts, Gen. Public Utilities Co. System, 
Reading, Pa. 
Integration of Generation and Transmission in 
System Pla 2 by A. G. Mellor, H. O. Sim- 
mons, Jr., and Kirchmavyer, Gen. Elec. Co., 
Schenectady, N 
Electric Senatis Stations of Public Service 
Electric and Gas Company 1930 to 1960,? by 
R Baker, Public Service Elec. and Gas Co., 
Newark, N. J. 


2? AIEE Paper not available—see box on this 
page. 


Session 2—Service Requirements for 
Industrial Customers 2:00 p.m. 


Industry’s Need for Quality Electric Power Serv- 
ice,' by R. W. Worley, United Engineers and 
Contractors, Inc., Philadelphia, Pa. 

What the Chemical Industry Can Do to Minimize 

Effects From Disturbances,’ by M. Gilbert, E. I, 
— de Nemours and Co., Inc., Wilmington, 
De 

Supply of Electric Service to an Integrated Steel 
Plant,? by H. Halstead and H. D. Ruger, Bethle- 

hem Steel Co., Sparrow Point, Pa. 

What Utilities Are Doing to Provide Quality 
Service,? by L. V. Dugas and Y. L. ughes, 
sulf-States Utilities Co., Beaumont, Texas 


Session 3—Advancement of _ 8:00 p.m. 
Power Engineering 


Panel Presentation 


Problems tay | Engineers Will Face 20 Years 
Hence, by J Foote, Commonwealth Associ- 
ates, Inc., Jackson, Mich. 


Problems Industrial Power Systems E: eers 
Will Face 20 Years Hence, by J. C. O'Connor 
McGraw-Hill Book Co., Inc., New York, N. Y. 


How Best to ny People to Meet These Frob- 
lems, by EZ. T. B. Gross, Illinois Inst. of Tech. 


> THURSDAY, SEPTEMBER 22 


Session 4—Power-Plant 
Automation 


General Philosophy and Objectives of Power- 
Plant Automation,? by W. L. Chadwick, Southern 
Calif. Edison Co., Los Angeles, Calif. 


The Systems Approach to a Computer-Controlled 
Generating Plant,? by L. F. Kennedy, Gen. Elec. 
Co., Schenectady, N. Y., and A. M. Spielberg, 
Gen Elec. Co., Phoenix, Ariz. 

Automation—The Application of Sompeaee to 
Automatic Boiler Operation, by G. Kessler, 
The Babcock & Wilcox Co., AS, Ohio 
(ASME Paper No 60—Pwr-1) 

Steam Turbine-Generator Automation,’ by 
E. G. Noyes and J. D. Davidson, Westinghouse 
Elec. Corp., Philadelphia, Pa. 


Session 5—Power-Plant 
Automation 


Experience With Remote Burner Systems,' by 
R. H. Forney, Forney Engineering Co., Dallas, 
Texas 

A ~~ Computer and Input Requirements for 
Unit-Performance Calculations,? by 7. W. Jenk- 
ius, Jr., and 1. A. Kunzman, Jr., Leeds and 
Northrup Co., Philadelphia, Pa. 

Computer to Power-Plant Automa- 
tion,? by ’. Lyle, Daystrom, Inc., La Jolla, 
Calif. 

Organization and Administration of Automated 
Power Plants,! by W. 7. Hess, Louisiana Power 
and Light Co., New Orleans, La. 


> FRIDAY, SEPTEMBER 23 


Session 6—Advancements in 
Economic Power Production 


Code Testing of Large Boilers: Input-Output or 
Heat-Loss Method,' by J. A. Bostic and eA 
Long, Cleveland Elec. Illuminating Co., Cleve- 
land, Ohio 

A Look at Big-Power Cycles for 40 Per Cent 
Thermal Efficiency or Better,' by P. H. Knowlton, 
Jr., Gen. Elec. Co., Schenectady, N. Y. 


Therma! Stress Protection in Starting and Load- 
ing Boiler-Turbine-Generator Combinations,' 
by R. H. Reisinger and C. B. Scharp, Baltimore 
yas and Electric Co., Baltimore, Md. 


9:00 a.m. 


1 ASME Paper not available—see box on this 
page. 


ASME-AIME Solid Fuels Conference, October 24-25 


Tue First national Solid Fuels Con- 
ference ever conducted in West Virginia 
will be held in Charleston at the Daniel 


Boone Hotel on Oct. 24-25, 1960. This 
23rd annual ASME-AIME Joint Solid 
Fuels Conference will highlight ‘‘Eco- 
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nomics in the Production and Utilization 
of Coal’’ as this year’s theme. 

West Virginia’s Governor Cecil H. 
Underwood has accepted the invitation 
to be the principal banquet speaker on 
Monday evening, Oct. 24, 1960. 

The program for this year’s annual 
meeting includes topics such as ‘‘What 
Utilities and Industrial Plants Look for in 
Purchasing Coal,’’ and ‘‘The Supplier's 
Viewpoint in Selling Coal.” 

D. M. Given of the Union Carbide 
Corporation general purchasing depart- 
ment will discuss the industrial plant's 
interests pertaining to the purchase of 
coal. 

The related topic ‘‘Analysis of Fuel 


Trends in Utilities’’ will be covered by 
Myles E. Robinson of the National Coal 
Association. 

‘‘Combustion Control for Burning Two 
Solid Fuels’’ will be the subject of a 
paper prepared by R. C. Rodenburg of 
Rust Engineering Company. 

‘“New Concepts—Coal From Mine to 
Industrial Boiler’’ will be the topic of a 
paper by C. E. Day, fuels consultant for 
the E. I. du Pont de Nemours & Com- 
pany, Inc. 

Another topic on a more concentrated 
technical level, ‘‘Effects of Volatile 
Matter on Flame Propagation in Pul- 
verized Coal-Fired Units’ will be pre- 
pared by J. F. Mullen of the Pittston 


Clinchfield Company. Additional 
papers will be presented at the three con- 
ference sessions relative to the general 
theme of this year’s meeting. 

Several plant tours are being arranged 
for those attending the conference in- 
terested in visiting one of several Kana- 
wha Valley enterprises. In addition, 
a separate program for the women at- 
tending the conference is being prepared. 

The conference is sponsored jointly by 
the Fuels Division of The American 
Society of Mechanical Engineers, and 
the Coal Division of the Society of 
Mining Engineers of the American In- 
stitute of Mining, Metallurgical and 
Petroleum Engineers. 


ASME Rubber and Plastics Division Annual Conference to Be Held October 9-11 


Tue first annual conference of the 
ASME Rubber and Plastics Division will 
be held in Eric, Pa., on October 9-11, 
at the Hotel Lawrence. Following are 
the four basic subject classifications: 
Vibration and shock control; bonding of 
engineering structures; nonrigid struc- 
tures; and automation of rubber and 
plastics processing. 

Highlighting these subjects, War- 
burton Hall, Minister of Aviation, 
London, England, will present his paper 
on ‘‘Dracone Flexible Barges."’ A. L. 
Everitt, Inland Manufacturing Company, 
Division of General Motors, will cover 
automotive engine mount design; Walter 
Bird, Birdair Structures, Inc., Buffalo, 
N. Y., inflatable buildings; and W. D. 
Harris, The Dow Chemical Company, 
mechanical testing. 

Registration will begin on Sunday, 
October 9, at the Hotel Lawrence, fol- 
lowed by an “‘Early Bird Party’’ to be 
held between 5:30 and 7:30 p.m. This 
event is being sponsored by the Erie 
Section with the co-operation of Erie 
Industry and is open to registrants and 
their guests. 

Keynoting the conference will be C. 
Howard Adams, Chairman of the Divi- 
sion. Mr. Adams is with the Monsanto 
Chemical Corporation and is well known 
in industry due to his many years of ex- 
perience in the field and his work with 
many technical societies. 

The main luncheon speaker, Monday, 
October 10, will be Dr. Turner Alfrey of 
Dow Chemical Company's Polymer Re- 
search Laboratory, who, in addition to 
being an outstanding scientist and 
author, also is well known as a lecturer. 

The two plant tours will include the 
Hammermill Paper Company and the 
Molded Fiber Glass Corporation. At 
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Availability of Papers 


Prease do not order technical 
papers listed in this program. 
Copies were not available when 
this program went to press. 
Copies will be available at the 
conference or consult the final list- 
ing which will be found in the issue 
of MecHanicaL ENGINEERING con- 
taining the account of the con- 
ference and instructions on how to 


order available technical papers. 


the latter will be shown molded truck, 
cabs, automobile bodies, and boats. 


A MONDAY, OCTOBER 10 


Session 1 9:00 a.m. 
Novel D in Sandwich Structures, by A. C. 
Marshall, Hexcel Products, New York, N. Y. 
New Apparatus for Study of Mechanical and Elec- 
trical Properties of Plastics, by S. M. Skinner and 
E. L. Kern, Case Inst. of Tech., Cleveland, Ohio 
Reinforced Plastic Films as an Engineering Ma- 
terial, by Johan Bjorksten, Bjorksten Research 
Labs., Madison, Wis. 

Plastic Pipe for Industry and the Home, by 
L L. Loudin, Jr., Marbon Chemical Borg-Warner 
Corp., Washington, W. Va. 

Session 1A 9:00 a.m. 


Processing Equipment for Liquid Urethane Elast- 
omers, by J. A. Hansel, du Pont, Wilmington, 
Del 

Presses in the Rubber and Plastics Indrstry, by 
Everett Periberg, Adamson United Co., Hacken- 
sack, N. J 

Automated Tire-Curing Room, by L. E. Soder- 
quist, McNeil Machine & Engineering Co., 
Akron, Ohio 

A New Viscoelastic Compound for the Suppres- 
sion of Noise and Vibration in Structures, by 
C. H. Peterson, Lord Mfg. Co., Erie, Pa. 

ea Rubber, a New and Useful Material, by 
R. J. Webster, Denman Rubber, Warren, Ohio 


Session 2 2:00 p.m. 


Air Structures—a New Concept in Engin 
ey od Walter Bird, Birdair Structures, Buf- 
alo, N. Y. 


Thermoforming—Its Processes and Applications, 


by J. R. Lynch, Dow Chemical Co., Midland, 
Mich. 


Adhesion Theory, by J. E. Rutsier, Jr., Case Inst. 
of Tech., Cleveland, Ohio 

Stress-Strain Relations in Cross-Linked Poly- 
ethylene, by /. L. Hopkins, Bell Telephone Labs., 
Murray Hill, N. J. 


Inspection Trip— 


2:00 p.m. 
Hammermill Paper Co. 


p> TUESDAY, OCTOBER 11 


Session 3 9:00 a.m. 


The Analog Computer and Its A tion in the 
Rubber and Plastics Industry, by Adolph Kats 
and Paul Berthiaume, Princeton Computation 
Center, Princeton, N. J. 

An Introduction to Biaxial Stress Problems in 
Fabric Structures, by A. D. Topping, Goodyear 
Aircraft, Akron, Ohio 

Fabric Space Structures, by J. T. Harris, Good- 
year Aircraft, Akron, Ohio 

Elastomers as a Structural Material, by E. E 
Thielker, duPont, Wilmington, Del. 

Engineering Planning and Design Requirements 
for the Handling of Collapsible Rubber Con- 
tainers, by Neuberne Brown, OTD Container 
Corp., Warwick, R. I. 


Session 3A 9:00 a.m. 


Design-Strength Data and Calculation for Long- 
Term Use of Thermoplastics, by W. D. Harris, 
Dow Chemical Co., Midland, Mich. 

The Resin Stress Distribution of Reinforced 
Fibers, by J. O. Outwater, Univ. of Vermont, 
Burlington, Vt. 

Obtaining Stress Per Cent Compression Diagram 
of Foamed Plastics at re Rates of Compression, 
by R. C. Dove and W. E. Baker, Univ. of New 
Mexico, Albuquerque, N. Mex., and C. D. Bea- 
man, Creole Petrol Co., Maracaibo, Venezuela 
Annval Review of Engineering Developments in 
Plastics Industry, by George Jackson, Monsanto 
Chemical Co., Springfield, Mass. 


Session 4 2:00 p.m. 
Dracone—Flexible Barges: Some Problems of 
Design, Materials, and Construction, by War- 
burton Hall, Ministry of Aviation, London, Eng- 
land 

Elastomers Applied to Structural Damping, by 
Bruce Campbell, Lord Mfg. Co., Erie, Pa. 
Automotive Engine Mount Design, A. L. Everitt, 
Inland Mfg. Co., Dayton, Ohio 

Elastomeric Gyro Suspensions, by J. W. Gwinn, 
Lord Mfg. Co., Erie, Pa. 

Polyester and Hypalon Films to Plywood, by 
Wilkinson, C. A. Litzler, Cleveland, Ohio 
Inspection Trip— 2:00 p.m. 
Molded Fiber Glass 
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ASME Acts to Improve Operating Efficiency; Member Service 


Two steps to improve the Society's 
operation—a revised arrangement of 
geographic regions and a new calendar of 
administrative and operating years— 
were announced at the 1960 ASME Sum- 


mer Annual Meeting. Designed to im- 
prove service to members and eliminate 
unnecessary confusion, both steps will be 
put into effect during the 1960 ASME 
Winter Annual Meeting. 


Society Regions Increase From Eight to Ten 


Effective on Nov. 28, 1960, ASME’s 
eight Regions will be increased to ten as 
a result of membership growth in the 
Midwest and Far West. The move was 
designed to “improve service to the 
members and make ASME's geographical 
organization consistent with today’s 
realities."" During the past two decades 
the Society's membership has more than 
tripled. This increase has brought about 
an increase in the number of Sections 
which in turn has necessitated an ex- 
pansion of Regional operations in the 
Society. 

The Vice-Presidents over the past five 
years have conducted a series of extensive 
studies of the regional organization of 
the Society. They considered the origi- 
nal boundaries of the Founder Societies 


as well as those of other technical groups. 
Their analysis showed a wide variation 
in the size of regions or districts. The 
eight Regions were considered from the 
standpoint of area in square miles, the 
number of members and student mem- 
bers to be served, and the number of geo- 
graphical and Student Sections in each 
State. 

After thorough study it was decided 
that Regions I through V should not be 
changed, but that Regions VI, VII, and 
VIII, because of the greater areas to be 
served, be divided into five Regions, 
thereby making a total of ten Regions in 
the Society. The Vice-Presidents’ pro- 
posal was then referred to the Organiza- 
tion Committee and the specific regional 
boundaries as shown on. the accompany- 


ing map were resolved. In selecting the 
boundaries existing Section boundaries 
were not changed. 

In order that the proposed realignment 
of Regions VI, VII, and VIIJ would have 
the widest possible discussion, the Vice- 
Presidents placed an item on the 1959 
National Agenda and the proposal was 
discussed in detail by each of the eight 
Regional Administrative Committees. 
The item was unanimously approved and 
was, therefore, discussed by the Regional 
Delegates when they met during the 
1959 Semi-Annual Meeting held in St. 
Louis, Mo. The Regional Delegates 
recommended to the Council that the 
proposal to realign Regions VI, VII, and 
VIII be approved. The Council accepted 
their recommendation and again referred 
the matter to the Organization Commit- 
tee for study and comment. The Or- 
ganization Committee recommended fa- 
vorable action by the Council. This was 
done by the Council during the 1959 
ASME Annual Meeting in Atlantic City, 
N. J. 

It was agreed that the realignment 
would take effect at the time of the 1960 


New ASME setup—New boundaries become effective Nov. 28, 1960 


i The ASME Regions: Present and Future Boundaries 


* includes Hawaii 
%* includes Mexico 
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Winter Annual Meeting. To do this, 
the following steps had to be taken: 
(1) The charter of the Society was 
changed with the approval of the mem- 
bership at the Business Meeting in St. 
Louis on June 15, 1959. (2) The neces- 
sary constitutional amendments were 
proposed and approved by the member- 
ship. This was reported at the Business 
Meeting in Dallas, Texas, on June 6, 
1960. (3) The necessary changes in the 
By-Laws of the Society were approved by 
the Council in Dallas on June 5, 1960. 

To complete the realignment by De- 
cember, 1960, two other major actions 
were necessary: (1) The nomination of 
Vice-Presidents for the affected Regions. 
(2) A change in the Regular Nominating 
Committee to provide for representation 
from the new Regions. With respect to 
the change in the Regular Nominating 
Committee, this could not be effective 
until the 1961 Regular Nominating Com. 


mittee was elected at the Business Meet- 
ing in Dallas on June 6, 1960. The 1960 
Regular Nominating Committee (con- 
sisting of 11 Members elected at the Busi- 
ness Meeting in St. Louis on June 15, 
1959) selected a full slate of Officers and 
Directors for 1961. (See page 109, July, 
1960, MecHanicaL ENGINEERING.) 

In order to provide the 1960 Regular 
Nominating Committee with the neces- 
sary proposals for Vice-Presidents for the 
affected Regions, two additional Nomi- 
nating Conferences were held during 
1960—one on April 30 at Minneapolis, 
Minn., during the 1960 Region VI RAC 
Meeting, and one at Salt Lake City, Utah, 
on May 7. This provided a means for 
the new Regions VII and VIII to (1) 
select a Member and First Alternate for 
their 1961 Regular Nominating Com- 
mittee and (2) propose at least two candi- 
dates for Vice-President of their respec- 
tive Regions. 


Regional and Administrative Years Changed 


From the time of its organization, the 
Society operated administratively from 


Annual Meeting to Annual Meecting 
(from about December 1 through 
November 30). When the Vice-Presi- 


dents were charged with regional re- 
sponsibilities, in 1946, the operating year 
for Regional Committees was organized 
on a basis to coincide with the terms of 
office of the Vice-Presidents. That is, 
the regional year coincided with the 
Society's administrative year — from 
Annual Meeting to Annual Mecting. 
The Sections and Student Sections on the 
other hand were organized to operate on 
a year commencing on July 1 and con- 
cluding on June 30. 

Many disadvantages have resulted 
from these operating years being out of 
phase with one another. The Vice- 
Presidents have been affected in particular 


because they and their Regional Com- | 


mittees must work closely with Section 
and Student Section officers. The Vice- 
Presidents have felt that the effectiveness 
of this liaison requires that the terms at 
the two levels should coincide so that 
good working relationships could be 
built carly and maintained throughout 
the year. 

Several items have appeared on the 
National Agenda in recent years pro- 
posing that something be done to realign 
these different operating years of the 
Society. The Vice-Presidents discussed 
various proposals in detail when they 
met during the 1959 Semi-Annual Meet- 
ing in St. Louis. Asa result of this dis- 
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cussion a proposal was made to change 
the regional and administrative years to 
parallel more nearly the existing Section 
year. Because a study of this subject 
had been made several years ago by the 
Organization Committee, the proposal 
was explored by that group. Upon 
recommendation of the Organization 
Committee, the Executive Committee of 
Council referred the matter back to the 
Vice-Presidents who then requested that 
such an item be included on the 1960 
RAC Agenda. The Item was discussed 
by each of the eight Regional Administra- 
tive Committees and was unanimously 
approved. The Regional Delegates dis- 
cussed the Item when they met at Dallas 
during the 1960 Summer Annual Meeting 
and made a unanimous recommendation 
to the Council that such a plan be 
adopted. Acting on this recommenda- 
tion the Council made the necessary 
By-Law changes and after a six-month 
adjustment period the change will be 
completed. 

Under the changed procedure, the 
Regional and Administrative years will 
run from Summer Annual Meeting to 
Summer Annual Meeting. This means 
that all personnel serving on the National 
Boards and Committees will ultimately 
take office at the close of the Busi- 
ness Meeting during the Summer Annual 
Meeting. Nominations for appointment 
to National Boards and Committees will 
be due on March 1 rather than September 
1 as has been the practice in the past. 

With respect to the nomination, elec- 


tion, and indoctrination of National Offi- 
cers and Directors of the Society, the 
Nominating Conferences held in the 
spring during the Regional Administra- 
tive Committee Meetings and the three 
Nominating Conferences held by the 
Technological, Codes and Standards, and 
Administrative activities will suggest 
candidates for National Office to the 
Regular Nominating Committee who 
will meet as in the past at the Summer 
Annual Meeting. As a result of their 
deliberations, a slate of officers will be 
nominated to fill the forthcoming va- 
cancies. The ballots will be submitted 
to the membership in August and will be 
tallied by the official election tellers in 
late September. After the election, the 
officers-elect will commence their in- 
doctrination which will consist of a 
special indoctrination meeting in October 
and a meeting with the Council during 
the Winter Annual Meeting. For the 
Vice-Presidents-Elect, the Regional Stu- 
dent Conferences, the Regional Adminis- 
trative Committee Meetings, and other 
Regional activities during April and May 
will provide valuable experience under 
the guidance of the incumbent Vice- 
President. At the Summer Meeting then 
Cone year after being nominated), the 
officers-elect will commence their terms 
and meet as the ‘‘New Council.” 

Biographical sketches of the new slate 
of officers and directors will be found on 
pages 123-127 of this magazine, and 
it should be noted that each one’s term 
expires at a Summer Annual Meeting. 
In view of the six-month adjustment 
period, no terms will expire during the 
1961 Summer Annual Mecting. 


Pamphlet Papers: Prices 
Increased 


Risinc editorial, paper, and pro- 
duction costs have forced the Publi- 
cations Committee to increase 
prices for pamphlet copies of tech- 
nical papers. At the same time, the 
increase will also provide price 
uniformity with our sister societies 
with whom we hold a number of 
Joint Conferences. Effective with 
meetings and conferences held after 
July 1, 1960, therefore, prices of 
pamphlet papers will be increased 
to $1 to nonmembers; 50 cents to 
ASME members. Prices for books 
of ten coupons will be $8 to non- 
members; $4 to ASME members. 
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REGIONAL ADMINISTRATIVE 
COMMITTEE MEETINGS 


Durinc April and May each of the 
eight Regions conducted its Regional Ad- 
ministrative Committee Meeting. The 
main objective of the RAC Mecting 
is to provide a meeting of minds with the 
Vice-President on Regional and Society 
operating problems. The meeting also 
affords an opportunity to express the 
views of the Region on the National 
Agenda as well as to provide a forum for 
the representatives of Sections to further 
the nominating procedure for national 
offices. 

The Vice-President of the Region serves 
as Chairman of the RAC and his Regional 
Secretary as Secretary. Each Section in 
the Region sends two representatives, 
one of whom is usually the current Chair- 


NEW LONDON, CONN. 

Front Row, left to right, J. H. Osgood, 
Mrs. J. H. Osgood, J. M. O’Byrne, 

D. B. MacDougall, Miss C. Bachand, 
C. H. Coogan, Mrs. A. Hammer, 

A. Hammer, Mrs. H. Duchacek, 

H. Duchacek. 

Middle Row, left to right, R. W. 
Boyle, F. Shires, P. W. Meyer, 

C. G. Parker, S. C. Leland, T. N. 
Graser, R. B. Dowdell, T. Keel, 

T. Chanoux, L. J. Brancato, C. C. 
Bigelow, G. S. White, W. P. Berggren. 
Back Row, left to right, J. W. Lux, 

T. C. Warner, Jr., J. E. Kuehn, 

D. Taylor, J. R. Canal, J. W. Swan, 

R. J. Tracy, H. W. Carlson, A. F. 
Green, A. S. Morton, R. Neuendorffer. 


man. In addition to the Section repre- 
sentatives, there are usually present at 
each RAC meeting the various Regional 
Committee Chairmen. 

Each of the Regional Administrative 
Committees elects annually a junior dele- 
gate to go to the Regional Delegates Con- 
ference for two years. The RDC is held 
in conjunction with the Summer Annual 
Meeting of the Society—with cach Re- 
gion sending a senior and junior delegate. 
The principal business of the RDC is to 
act on the consolidated list of Agenda 
Items which have received the approval 
of three or more Regional Administrative 
Committees. 

The present procedures have evolved 
from long experience with various meth- 


REGION 


SYRACUSE, N. Y. 

Front Row, left to right, H. O. Huss, 
G. |. Vincent, H. J. Loberg, G. L. 
Graves, D. E. Marlow, W. L. Cisler, 
ASME President; O. B. Schier, II, 
ASME Secretary; M. B. Hogan, 

W. B. Pegram, R. N. Skalwold, 

F. J. Heinze, W. E. Hammond. 
Middle Row, left to right, J. H. 
Palmer, N. P. August, D. D. Taylor, 
A. F. Bochenek, K. G. Dorwart, 

J. H. Hollyday, J. R. Connelly, 

M. L. Jones, L. W. Ott, J. H. 
Fernandes, T. Howitt, Jr., W. H. Britt. 
Rear Row, left to right, J. E. Corr, 
M. Dykman, S. E. Weidier, M. J. 
Law, R. S. Sherwood, T. S. Fetter, 
M. J. Spruitenburg, W. E. Cooper, 

F. O. Lang, A. D. Roubloff, A. J. 
Westbrock, W. C. Franklin. 


ods of bringing together representatives 
of the Sections. Delegates from Sections 
first met at the 1915 Spring Meeting held 
in Buffalo, N. Y., with two representa- 
tives from cach of the then 15 Sec- 
tions. 

As the Society continued to grow, sev- 
eral other procedures were employed. In 
1945 the Vice-Presidents were assigned 
regional responsibilities and the pres- 
ent Regional Administrative Committees 
and Regional Delegates Conference were 
formalized. 

A report on the 1960 Regional Dele- 
gates Conference held during the 1960 
Summer Annual Meeting in Dallas will 
appear in a forthcoming issue of Me- 
CHANICAL ENGINEERING. 


SOUTHAMPTON, L. I., N. Y. 

Front Row, left to right, C. Handen, 

V. W. Smith, G. B. Thom, G. Hahn, 

R. W. Bryant, W. Cooperman, 

E. Miller, P. T. Paraskevas, H. 
Skarbeck, P. Osterman, T. Reinauer, 
C. Colangelo, W. Moen, M. Bishop. 
Second Row, left to right, E. Bance, 
S. Lovejoy, Jr.; C. T. Oergel, W. Budny, 
B. Meany, W. E. Krutzsch, U. A. 
Rothermel, D. B. MacDougall, L. H. 
Schmerzier, R. E. Abbott, J. Campbell, 
C. R. G. Dougherty, N. Addonizio, 

W. H. Byrne, J. L. O'Neill, 

A. M. Perrin, J. Muenger. 
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CINCINNATI, OHIO 

First Row, left to right, W. G. 
Cornell, J. W. Miller, R. Nelsen, 
O. B. Schier, 1; R. L. Hollaway, 

H. N. Muller, E. W. Allardt, 

E. Jacobson, W. C. Bissmeyer, 

G. Shimp, A. D. Hogg. 

Second Row, left to right, Harris- 
Lowe, G. Stout, J. E. Davies, 

H. Peiffer, N. Eckler, R. Bolz, 

H. Hauth, J. E. Murray, R. D. 
Harvey, E. G. Rapp, J. A. Brown, 
Ross Lord, G. Aliman. 

Third Row, left to right, D. Schild, 
R. J. Flanigan, T. Hendrickson, 

S. B. Campbell, A. H. Hoffer, 

D. Craig, C. Jones, C. Tutt, G. E. 
Pankrantz, J. Miller, J. R. Lowe, Jr., 
J. Mitchell. 

Fourth Row, left to right, M. Smith, 
H. Cather, D. J. Beecher, T. |. 
Robinson, E. Youngblood, C. Hall, 
R. Zimmerman, J. H. Kline, A. H. 
Figg, E. R. Braun, R. R. Hayes, 
R. F. lager, H. Fulton. 


COLUMBIA, S. C. 

Front Row, left to right, J. B. Jones, F. O’Brien, 

M. B. Crotts, T. B. Kimball, A. Croll, A. H. 

Hines, Jr.; J. W. Little, O. B. Schier, II; E. E. 

Burroughs, A. R. Johnson, Jr.; G. B. Carr, C. E. 

Trent, L. B. Conner, B. King, J. C. Cook. 

Middle Row, left to right, K. P. Hanson, L. 

Brownlee, A. L. Hay, Jr.; G. Brengeiman, 

B. Thompson, T. F. Furling, R. Meadows, Jr.; 

G. DeHoff, J. J. Barrier, P. A. Easterling, 

T. W. E. Hankinson, J. C. Campbell, R. E. 

Rabun, L. E. Learing, S. Acker, R. S. Kriger, 

J. F. Bailey. 

Back Row, left to right, E. C. Blackard, H. K. 

Couch, J. C. Reed, L. C. Tolleson, J. L. Edward, 

REGroOo mw rw J. N. Macduff, H. P. Reinhart, E. Vandegrift, Jr.; 
G. Sneligrove, R. L. Girouord, Robert Juer, Carl 

Dennis, E. C. Taylor, C. E. Thies, C. W. Brown, 

L. M. Parker, V. C. Summer, R. S. Anderson. 


MINNEAPOLIS, MINN. 
REGION Front Row, to right, R. S. Stover, 
Vv. E. Swenson, R. L. Schoenberger, 
H. B. Ratcliff, C. A. Davis, R. T. Mees, 
T. J. Dolan, O. B. Schier, 11; E. W. 
Jerger, S. P. Kezios, F. P. Vinella, 
G. B. Germain, K. F. Potter. 
2nd Row, left to right, A. W. 
Vonderhaar, C. R. Earle, C. F. 
Macchietto, J. W. Peterson, M. E. 
Jansen, R. T. Paluska, F. Seygarth, 
D. H. Bein, C. E. Evanson, P. L. 
Bracht, R. W. Juncal. 
3rd Row, left to right, L. T. Brinson, 
G. H. Sample, W. H. Weber, T. R. 
DuBois, R. W. Mills, E. LaCrosse, Jr.; 
C. D. Greffe, R. G. Henneman, M. A. 
Wertheimer, R. J. Harker, R. H. Meyers. 
Back Row, left to right, C. H. 
Whitmore, E. R. Friesth, J. F. Pfrank, 
R. G. Batchellor, M. J. Moseley, 
E P. Larson, P. W. Kelly. 


REGION Wir 


LOS ANGELES, CALIF. 

Front Row, left to right, F. P. 
Wahiquist, W. E. Johnson, C. E. 
Redfern, W. D. Wood, M. Popovich, 
D. Marinos, M. Guidon, A. J. 
Dempsey, W. C. Heath, ASME 
President, W.L. Cisler, R. H. 
Meleney, A. K. Ingraham, E. E. Day, 
H. A. Simms, R. F. Walden. 

Middle Row, left to right, B. T. McMinn, 
J. W. MacPherson, O. B. Schier, II; 
P. J. Swanson, R. D. Reese, L. 
D’Ooge, W. A. Boyd, M. B. Thacker, 
E. G. Chilton, H. S. Aurand, S. H. 
Graf, R. Beach, H. B. Lindblom, 

E. C. Alford, J. M. Simonsen, 

R. B. Campbell, W. H. Wallace. 
Back Row, left to right, R. L. 
Ridgway, E. E. Forsiund, J. E. Wolf, 
D. F. Watson, D. Martin. 
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MEXICO, D. F. 
Front Row, left to right, seated: 

G. J. Groh, A. A. Rasmussen, R. 
Benninghoven, E. C. Beason, O. B. 
Schier, t1; N. L. Miller, Harold Grasse, 
C. H. Shumaker, J. W. McKiernan, 

B. P. Abbott, F. A. Thomas. 

Middle Row, left to right, standing: 
L. Zoller, G. N. Davis, D. C. Smith, 

R. A. DeCamp, E. K. Gardner, F. A. 
Slief, P. K. Harris, B. D. Howell, E. A. 
Lyle, Landry Murphy, J. P. Wilson. 
Back Row, left to right, standing: 

J. H. Colby, D. E. Hale, B. G. Barr, 

C. M. Simmang, L. A. Platt, A. J. 
Clark, Jr.; H. A. Thurstin, D. E. 
Cunningham, W. H. Kohler, L. A. 
Block, H. R. Sharp. 
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ASME Officers Nominated 


Durinc the 1960 Summer Annual 
Meeting of The American Society of 
Mechanical Engineers in Dallas, Texas, 
June 5-9, William Henry Byrne, con- 
sulting engineer, owner of Byrne Asso- 
ciates, Inc., and Stevens and Wood, Inc., 
New York, N. Y., was nominated by the 
National Nominating Committee to be 
the eightieth President of the Society. 

Regional Vice-Presidents named by the 
Committee to serve on the Council of 
ASME were: George B. Thom, Region 
Il; Roy C. Robertson, Region IV; 
Donald J. Bergman, Region VI; Eaton H. 
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Draper, Region VIII; Allen H. Jenson, 
Region X. Harold Grasse, currently 
Vice-President, Region VIII, was nomi- 
nated to serve as Vice-President of the 
New Region VII. 

Directors named by the Committee to 
serve for a four-year term included the 
following: James B. Jones of Blacksburg, 
Va., and Rolland S. Stover of Marshall- 
town, Iowa. 

Members of the Committee making the 
nominations were: J. C. Reed, Chairman, 
Region [V; J. W. McKiernan, Secre- 
tary, Region VIII; and R. B. Dowdell, 


William Henry Byrne 


Nominated for 80th 
ASME President 


representing Region I; W. B. Moen, Re- 
gion Il; W. E. Hammond, Wellsville, 
N. Y., Region III; J. D. Carr, Region V; 
T. Randall DuBois, Region VI; E. E. 
Day, Region VII; E. P. Partridge, 
Technical Division; H. E. Aldrich, Codes 
and Standards; and G. B. Thom, Ad- 
ministrative. 

Election of ASME Officers will be held 
by letter ballot of the entire membership, 
Sept. 27, 1960. 

Brief biographical sketches of the 
nominees for office follow on the succeed- 
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William H. Byrne 


Wittiam Henry Byrne, the 1960 
nominee for President of The American 
Society of Mechanical Engineers, was 
born in New York City on Aug. 11, 1900. 
He attended Stevens Institute of Tech- 
nology and Polytechnic Institute of 
Brooklyn, graduating from the latter in 
1923 with an ME degree. 

In 1923 Mr. Byrne entered the employ 
of the United Electric Light and Power 
Company of New York, now Consoli- 
dated Edison Company, in the Test De- 
partment of the Hell Gate Power Plant 
and was advanced to the position of 
assistant to the chief engineer of the 
Sherman Creek Plant in charge of plant 
operation and maintenance. This affilia- 
tion started him in the field of power- 
plant engineering. He continued to 
gain experience in industrial and utility 
power-plant design, operation, and main- 
tenance with such firms as Furnace En- 
gineering Company of New York; 
Stevens and Wood, Inc., and its many 
affiliated utilities such as Commonwealth 
and Southern Corporation; and as super- 
intendent of production with the Cuban 
afhliate of American Foreign Power 
Company in Havana. From 1935 to 
1936 he represented, as sales. engineer, 
Condenser Service Engineering and Hagan 
Combustion Corporation. In 1936 he 
joined the New York State Public Service 
Commission as principal valuation engi- 
neer, a post held until 1944. It was in 
that year that Mr. Byrne organized, as a 
sole proprietorship, his own consulting 
engineering business. In conjunction 
with his consulting practice he formed his 
present firm, Byrne Associates, Inc., and 
in 1946 acquired Stevens and Wood, 
Incorporated. Both these entities pro- 
vide design and drafting services, the 
former principally in the utility, in- 


George B. Thom 


Grorce Boyp Tuom, professor and 
chairman, mechanical-engineering de- 
partment, Newark College of Engineer- 
ing, has been nominated to serve as Vice- 
President of ASME, Region II. 

At Lehigh University, where Professor 
Thom was a student, he was granted 
three degrees including an ME in 1928; 
MS, 1932; and MA, 1935. From 1937 
through 1939, at The Johns Hopkins 
University, he continued his graduate 
study. 
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dustrial, and institutional fields and the 
latter in the marine-design and mapping 
fields. His engineering assignments have 
included many projects both here and 
abroad. 

In 1949 he was appointed by the Mayor 
of the City of New York to organize and 
direct the first Bureau of Smoke Control 
for the New York City Department of 
Housing and Building. 

Mr. Byrne invented a successful pow- 
dered-fuel burner and a method for 
closely controlling temperature in com- 
bustion chambers. He has written many 
technical articles on valuation and power 
plants and on engineering and drafting 
costs. He is associated with several 
corporations and is a registered pro- 
fessional engineer in 43 states of the 
United States in addition to holding a 
National Certificate of Qualification. 

He has been an active member of 
ASME since 1944 and was made a Fellow 
in 1959. He has served the Society in 
numerous capacities on the National, 
Regional, and Section levels, and was 
Vice-President of Region II for two terms. 
He was General Chairman of the Greater 
New York Business Campaign for the 
new United Engineering Center. 

He served on the Agenda Committee for 
three years and compiled an index of all 
National Agenda items; he has been on 
the Council Committee on Staff Personnel 
since 1957; he was a Regional Delegate 
and Speaker for RDC; he was on the 
Nominating Committee in 1953; he is a 
member of the Sub-Committee on Care of 
Steam Boilers in Service, and has also 
served as Election Teller and Alternate 
on the Nominating Committee. 

On the Section level, he has served as 
Chairman and Treasurer of the Metro- 

politan Section Executive Committee. 
He represented the Metropolitan Section 
on the Joint Professional Engineer Com- 
mittee for Study of the Education Law 


Nominated for Vice-President 


He is a registered professional engineer in 
the Commonwealth of Pennsylvania. 
Professor Thom's career began as test 
engineer, 1928-1929, with the General 
ElectricCompany. From 1929 to 1935 he 
was instructor and resident engineer in 
charge of laboratory installations at Le- 
high University. In 1935 he went to 
Swarthmore College where he was suc- 
cessively assistant professor, associate 
professor, and chairman of the mechani- 
cal-enginecring department. Also during 
this period, 1937-1941, he was engaged 
part time as an engineer, power-plant de- 


and was Chairman of, and representative 
of, the Metropolitan Section of the New 
York City Committee on Smoke Abate- 
ment which was a joint committee of The 
American Society of Mechanical Engi- 
neers, the American Society of Heating 
and Ventilating Engineers, and the 
National Association of Power Engi- 
neers. 

In addition to ASME, he has held many 
offices in and is a member of the National 
Society of Professional Engineers, the 
Smoke Prevention Society of America, 
the American District Heating Associa- 
tion, the Society of American Military 
Engineers, the National Association of 
Power Engineers, and the Civil Defense 
Associates. He is a Fellow and past 
national president of the American 
Society of Appraisers (formerly the Tech- 
nical Valuation Society) and is presently 
vice-president of the Kings County 
Chapter of the New York State Society of 
Professional Engineers. He is on the 
Board of Management of The Engineers’ 
Club and is a Director of the Downtown 
Lower Manhattan Association. 

He is a member of Tau Beta Pi and Pi 
Tau Sigma. He has received many 
honors in the engineering profession in- 
cluding a Certificate of Distinction from 
Polytechnic Institute of Brooklyn, the 
‘Engineer of the Year’’ award from the 
Phoenix Chapter of the National Asso- 
ciation of Power Engineers, and the 
Sixth Annual Honor Award of the Kings 
County Chapter of the New York State 
Society of Professional Engineers in 
addition to five Merit Awards bestowed 
upon him by The American Society of 
Mechanical Engineers. 

In spite of his busy schedule, Mr. 
Byrne always finds the time for counsel- 
ing the many young men who call upon 
him for advice and help. He is an 
enthusiastic fisherman and a voracious 
reader. 


sign, at the Philadelphia Electric Com- 
pany. He was employed part time by 
Sun Shipbuilding and Dry Dock Com- 
pany from 1940 to 1949. There he was 
supervisor, engineering defense training; 
later, director of training; and from 1945 
until 1949, assistant director of personnel. 
In 1949 he was made professor and chair- 
man of the mechanical-engineering de- 
partment at Newark College of Engi- 
neering. Since 1951 he also has been 
working as part-time engineer in power- 
plant design at the Philadelphia Electric 
Company. 
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E. H. Draper 


He has taken an active part in Society 
affairs at a national as well as a Section 
level. He was elected a Junior Member 
in 1934 and was promoted to Member in 
1941. He was National Junior Com- 
mittee adviser from 1946 to 1952. From 
1952 until 1959 he was on the Admissions 
Committee, serving as chairman in 1957; 
and adviser in 1958 and 1959. He was 
RDC alternate for one year. In 1960 he 
was appointed to the Organization Com- 
mittee. In Region II he is a member 
of Department Heads Committee in Me- 
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chanical Engineering. His active role at 


Philadelphia Section, 1936-1949; 
Northern New Jersey Subsection, 1950 
1959; and Metropolitan Section. 

He is an active member and holds office 
in several other professional societies. 
These are: Middle Atlantic Section, 
American Society for Engineering Educa- 
tion; Sigma Xi; Engineering and Tech- 
nical Societies Council of Philadelphia; 
Technical Societies Council of New 
Jersey; ECPD and Middle States Associa- 
tion Secondary Schools and Colleges; Pi 
Tau Sigma; American Management As- 
sociation; and American Arbitration 
Association. 

Professor Thom also has held a number 
of civic appointments in Swarthmore and 
Philadelphia. He is contributing author 
to Lilly and Aiken, ‘“Teacher Training for 
Industry,’’ and consulting editor on more 
than thirteen training manuals. 


Roy C. Robertson 


Roy Crawrorp Rosertson, who has 
been nominated to serve as Vice-President 
of The American Society of Mechanical 
Engineers, Region IV, is a design engi- 
neer at the Oak Ridge National Labora- 
tory, which is operated by the Union 
Carbide Nuclear Company for the Atomic 
Energy Commission. 

Mr. Robertson was born in North 
Carolina in 1916. He was graduated 
from the University of Tennessee with a 
BS degree in 1938 and with an MS degree 
in 1940. After serving a short period as 
assistant editor of Southern Power & 
Industry in Atlanta, he joined the U. S. 
Engineer Office in Norfolk, Va., to assist 
in the design of military installations in 
that area, particularly at Langley Field. 
During this period he taught evening 
courses at the William and Mary Divi- 
sion in Norfolk. He then volunteered 
for duty in the Naval Reserve, serving 
as ordnance officer specializing in in- 
stallation, testing, and repair of com- 
puting-type antiaircraft fire-control sys- 
tems. 

He returned to teaching in 1946 at the 
University of Tennessee in Knoxville. 
As an associate professor of mechanical 
engineering his activities were mainly in 
the fields of mechanical laboratory, 
refrigeration, and air conditioning, and 
at the time of leaving the University in 
1955, was in charge of the steam-power- 
plant design courses. During the period 
1950-1955 he also engaged in engineering 
consulting work, primarily for the Oak 
Ridge National Laboratory. 

Mr. Robertson joined the ORNL staff 
in Oak Ridge, Tenn., as a design engineer 


Section level includes his work with the | 


in the Reactor Experimental Engincering 
Division and has been associated with the 
design of the Homogeneous Reactor 
Experiments Nos. 1 and 2, design studies 
of several slurry-type reactors, a Darex 
pilot-plant design for reprocessing of 
fuel elements, and is currently engaged in 
design of a molten-salt-type homogeneous 
reactor. He has written several papers 
on the heat-power cycles and refrigera- 
tion systems associated with reactor 
plants. 

In addition to his professional ac- 
tivities he has been active in civic 
affairs, serving as a frequent lecturer for 
high-school career day programs, as 
Chairman of the Smoke Abatement Com- 
mittee of the Knoxville Technical So- 
ciety, and served for four years on the 
State of Tennessee Board of Boiler Rules 
which formulated the first set of regula- 
tions used in the State. He is a registered 
professional engineer. 

Mr. Robertson has served the ASME as 
Secretary and then Chairman of the East 
Tennessee Section, as a member and 
Chairman of the Region IV Student 
Branch Committee, and for two years, 
1954, 1955, as Secretary of the National 
Nominating Committee. He received a 
75th Anniversary Medal from the Society 
in 1955. 


Donald J. Bergman 


Donatp J. Bercman, who has been 
nominated to serve as Vice-President of 
The American Society of Mechanical 
Engineers, Region VI, is at present an en- 
gineering consultant to Universal Oil 
Products Company at Des Plaines, III. 
He was born Nov. 3, 1895, at Wells, 
Mich. 

He attended high school in Wausaukee, 
Wis., and was graduated from the Uni- 
versity of California in 1915 with a BS 
degree in Electrical Engineering. This 
was followed by teaching and graduate 
work at Santa Clara (Calif.) University 
where he received his PhD degree in 
Electrical Engineering in 1917. 

He worked for the next three years 
with Schaw Batcher & Company of 
South San Francisco on the construction 
of a shipyard, taught at Santa Clara Uni- 
versity, and also worked for C. F. Braun 
& Company in San Francisco. In 1920 
he joined Universal Oil Products Com- 
pany as an engineer in its San Francisco 
office, then going to Chicago in 1921. 
In 1935 Dr. Bergman became chief engi- 
neer, holding this position until 1958 
when he assumed his present posi- 
tion. 

Last June he celebrated his 40th anni- 
versary with the company, a period em- 
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bracing nearly all of its corporate 
existence. 

In the past 25 years Dr. Bergman has 
been active in the development of re- 
finery-processing equipment, especially 
thermal cracking, dehydrogenation, 
polymerization, catalytic cracking, and 
catalytic reforming process units. He 
holds 14 patents in his field. He also 
has presented numerous papers on many 
phases of petroleum refining before such 
organizations as The American Society of 
Mechanical Engineers, American Chemi- 
cal Society, American Institute of Chemi- 
cal Engineers, Instrument Society of 
America, and others, as well as various 
trade associations. 

In 1951 Dr. Bergman was made an 
honorary member of Pi Tau Sigma by the 
mechanical-engineering department of 
Northwestern University, Evanston, Ill. 
In 1957 he received the Award of Merit 
from the Chicago Technical Societies 
Council for outstanding service to the 
technical community of Metropolitan 
Chicago. 

He joined The American Society of 
Mechanical Engineers as a Junior Member 
in 1924 and was promoted to Member 
grade in 1935. His major activity has 
been in its Instruments and Regulators 
Division. In 1954 he was elected to 
the Executive Committee of that Division 
and was its chairman for 1957-1958. 
In 1957 he also was general chairman 
of the IRD meeting at Northwestern 
University. As chairman of IRD's 
Executive Committee he initiated efforts 
to co-ordinate the many meetings on 
instrumentation into meetings of more 
centralized character, work which has 
culminated in a five-society joint meeting 
which will be held in September, 1960. 

In 1947 his work in the Instruments and 
Regulators Division was recognized by 
the Chicago Section of ASME, which 
elected him vice-chairman. He became 
chairman of the Section for 1950-1951. 
During his affiliation with ASME he 
has served on numerous Section com- 
mittees. 

Dr. Bergman's activities in related 
society groups include service on Sub- 
committee No. 3 on Petroleum Refinery 
Piping and on Committee on Mechanical 
Design of ASA Sectional Committee 
B31 on Code for Pressure Piping. He 
collaborated with other authors in writ- 
ing a section for the Metals Handbook, 
published by the American Society for 
Metals; similarly, he wrote a_heat- 
transfer section for the American Society 
of Heating and Ventilating Engineers 
Handbook. Asa member of the speakers 
group of the Chicago Section of American 
Chemical Society, he has made many 
vocational-guidance talks at high schools 
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in the Chicago area. He also has been 
active as a member and board chairman of 
Future Engineers of America, a group 
organized to promote activity in mathe- 
matical contests by high-school students 
in the U. S. He formerly was a vice- 
president of the Chicago Technical So- 
cieties Council. 

For many years he was active in the 
Boy Scouts of America, among his other 
activities serving for ten years as its 
Commissioner for Kenilworth, Ill. His 
principal hobby has been sailing. He 
won the national canoe sailing champion- 
ship in 1929, and has competed in district 
and international sailing events in his 
Star Class boat. He is a member of 
Westmoreland Country Club, Sheridan 
Shore Yacht Club, California Alpine 
Club, and American Canoe Association. 

Dr. Bergman is a registered professional 
engineer in the State of Illinois and holds 
memberships in American Chemical 
Society, Instrument Society of America, 
American Petroleum Institute, and 
Western Society of Engineers. 


E. H. Draper 


Eaton Hamitton Draper, who has 
been nominated to serve as Vice-President 
of The American Society of Mechanical 
Engineers, Region VIII, was born June 
18, 1918, in Denver, Colo., where he 
attended school and was graduated in 
mechanical engineering by the University 
of Colorado in 1940. He did some 
graduate work at Stevens Institute, 
Hoboken, N. J. 

Mr. Draper joined the Wright Aero- 
nautical Corporation, Paterson, N. J., 
after graduation, working on design and 
development of aircraft engines, becoming 
assistant project engineer on reduction- 
gear development. After a short inter- 
lude with the American Brake Shoe Com- 
pany, Mahwah, N. J., he joined Los 
Alamos Scientific Laboratory's Sandia 
Branch in 1948 to work on atomic 
weapon ordnance. He left this effort 
(now Sandia Corporation) in 1955 for 
one year to serve as engineering manager 
of the newly formed Avco Research and 
Advanced Development Division on re- 
entry vehicle development. He was 
made director of systems development at 
Sandia Corporation in 1957. 

Mr. Draper's ASME activities have 
centered in the New Mexico Section of 
which he has been a member since 1952, 
and which he served as Program Chair- 
man one year, and Director of the Section 
from 1957 to 1959. He is presently a 
director of the Albuquerque Chapter of 
the American Ordnance Association. 
Also he belongs to Pi Tau Sigma Honor- 


ary Fraternity and Phi Delta Theta Fra- 
ternity and participates in Albuquerque 
Boy Scout activities. 


Allen H. Jensen 


Atten Harotp Jensen, who was 
nominated to serve as Vice-President, 
Region X of The American Society of 
Mechanical Engineers, was born Dec. 13, 
1915, in Brooklyn, N. Y. In 1937 he was 
graduated from the Georgia Institute of 
Technology with a BSME degree. His 
honors include membership in Tau Beta 
Pi, Pi Tau Sigma, Omicron Delta Kappa, 
and Phi Kappa Phi. He is presently 
mechanical engineer in charge of main- 
tenance, New Orleans Public Service, 
Inc.; and is a registered professional 
engineer in the States of Illinois and 
Louisiana. During World War II he 
was Commander in the U. S. Navy— 
ASW and Salvage. 

Mr. Jensen was elected a Member of 
ASME in 1946 and has served the Society 
almost continuously since then. In the 
New Orleans Section he has been chair- 
man of the Program Committee as well as 
secretary-treasurer, vice-chairman, and 
chairman of the Executive Commit- 
tee. 

Also he has been vice-chairman of the 
Local Arrangement Committee for the Pe- 
troleum Conference in 1955 and the 
Oil and Gas Power Conference, 1956. 
On the National level he was RDC 
Speaker in 1955; chairman, Agenda 
Committee, 1958; and chairman, Nomi- 
nating Committee, 1959. In regional 
activities he also has held many offices. 

He also is a member of the Louisiana 
Engineering Society and takes an active 
part in the Gentilly Rotary and Boy 
Scouts. 


Harotp Grasse, nominee for Vice- 
President of The American Society of 
Mechanical Engineers, new Region VII, 
for one year, was born in Spartanburg, 
S.C., Oct. 31, 1911. In 1917, his family 
moved to Kansas City, Mo., where he 
was educated in the public schools. He 
was graduated from the University of 
Kansas in 1936 with a BS degree in me- 
chanical engineering. While at college 
he was active in the ASME Student Sec- 
tion and, in 1935, won second place in the 
student-paper competition at the 
Northern Tier Student Conference. 

Following graduation, he worked as a 
manufacturers’ agent until he became 
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H. Jensen 


J. B. Jones 


R. S. Stover 


affiliated with Black & Veatch in 1938 
where he was concerned chiefly with 
steam central station design. From 
1938 to 1944 he worked on specifications, 
estimates, equipment selection, and pip- 
ing design. Then he was in charge of 
mechanical drafting and the piping-de- 
sign section. He advanced successively 
to project engineer and, in 1956, he was 
made a partner and principal engineer. 
He resigned from the firm in June of this 
year. 

As a result of an interesting design 
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problem, Mr. Grasse presented a paper, 
‘A Solution to Inadequate River Cooling 
Water Supply,” at the 1953 Annual 
Meeting of Region VIII, in New Orleans. 
*‘A Comprehensive Training Program for 
Power-Plant Personnel’ was written after 
conducting a five-month seminar instruct- 
ing and training shift supervisors and 
operators in the design features and oper- 
ating procedures of a new central station 
on which he was project engineer. This 
paper was presented at the Semi-Annual 
Meeting of the Society in Boston, in 1955. 

He published his address to the Student 
Sections in Region VIII entitled *‘Values”’ 
and distributed copies throughout the 
Region. 

During World War II he was commis- 
sioned a Lieutenant in the U. S. Naval 
Reserve and specialized in ship-salvage 
operations and deep-sea diving. 

Mr. Grasse joined ASME in 1937 and 
from 1940 to 1952 served on the Executive 
Committee of the Kansas City Section, as 
chairman during last year. He was a 
member of the Local Affairs Committee 


Nominated 
J. B. Jones 


James Bernarp Jongs, who has been 
nominated to serve as a Director of The 
American Society of Mechanical Engi- 
neers, was born in Pendleton, Va., July 
11, 1900. He was graduated from the 
Virginia Polytechnic Institute in 1921 
with a BS degree in mechanical engineer- 
ing. He received the ME degree from 
the same institution in 1922, the MS 
degree from Iowa State College in Sep- 
tember, 1924, and the MME degree from 
Cornell University in 1929. 

Before his graduation from college, he 
was employed as a machinist helper in 
the locomotive shops of the C.&O. Rail- 
way Company. After graduation he 
spent two summers employed by the 
Engineering Experiment Station, Iowa 
State College. 

He was a Fellow in the department of 
applied mechanics and experimental 
engineering at the Virginia Polytechnic 
Institute for the session 1921-1922. 
He was appointed instructor in the same 
department during the summer of 1922 
and continued to serve in that department 
until June, 1932, having attained the rank 
of associate professor. In June, 1932, he 
was transferred to mechanical engi- 
neering as head of the department, a 
position he still holds, and 1937 he was 
promoted to the rank of full professor. 

Professor Jones became a Junior Mem- 


in 1952 for the Petroleum Division Con- 
ference and local chairman in 1954 for the 
Oil and Gas Power Division Conference. 

From 1950 to 1952, he was a member of 
the Regional Student Section Committee 
and its chairman in 1953. He was a 
Delegate to the Regional Administrative 
Committee from 1950 to 1953. For the 
next five years he served as Secretary of 
Region VIII. He was elected Vice- 
President of Region VIII in 1958 to serve 
a two-year term. 

He initiated the Kansas City Industrial 
Forum Program as a service to student 
mechanical engineers and has been a judge 
of the Science Fair for several years. 

He is a member of the Missouri Society 
of Professional Engineers, NSPE, and the 
Engineers’ Club of Kansas City. He is 
a registered professional engineer in the 
State of Missouri. 

In his community of Leawood, a suburb 
of Kansas City, he has been City Street 
Commissioner for two years and was a 
member of the Commission on Highway 
Planning in Johnson County, Kan. 


for Director 


ber of the Society in 1923, a Member in 
1935, and Fellow in 1958. He has served 
as chairman of the Virginia Section, as 
honorary chairman of the Virginia 
Polytechnic Institute Student Branch, and 
was chairman of the Student Branch 
Committee for Region IV. He served as 
chairman of the Local Sections Con- 
ference in 1941 and was secretary of the 
National Delegates Conference in 1942; 
member of National Nominating Com- 
mittee in 1945 and 1947, chairman in 
1947; secretary, Region IV, from 1950 to 
1954, Vice-President, Region IV, 1954- 
1956; Chairman, Mechanical Engineering 
Department Heads, Region IV, 1958- 
1961; and member of National Committee 
of Mechanical Engineering Department 
Heads, 1958-1961. He was presented the 
75th anniversary medal by the Virginia 
Section in 1955. 

Professor Jones is a member of Tau 
Beta Pi, Pi Tau Sigma, Omicron Delta 
Kappa, Sigma Delta Psi, Alpha Phi 
Omega, Sigma Mu Sigma, honorary 
fraternities. He is also a member of the 
American Society for Engineering Educa- 
tion, Southwestern Virginia Engineers’ 
Club, The Virginia Educational Associa- 
tion, and is past-president of the Blacks- 
burg Lions Club. He is a registered pro- 
fessional engineer in the Commonwealth 
of Virginia. 
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Rolland Stover 


Rotianp S. Stover, who has been 
nominated to serve as a Director of The 
American Society of Mechanical Engi- 
neers, is owner of the R. S. Stover Com- 
pany of Marshalltown, Iowa. He also is 
secretary-treasurer of the Iowa Pipe & 
Supply Company, Cedar Rapids, Iowa; 
and treasurer, Contractors, Inc., of Mar- 
shalltown. 

Mr. Stover was born in Blairstown, 
Mo., Aug. 31, 1909, and after receiving 
his preliminary education at Lawrence, 
Kan., earned his BS degree in mining 
engineering at the University of Kansas 
in 1933. 

The summer between his sophomore 
and junior years he worked for the 
Wright-Hargraves Goldmines, Lrtd., 
Kirkland Lake, Ont., Canada. The fol- 
lowing summer he and some fellow stud- 
ents with a college professor tried pros- 
pecting for gold in Idaho's Clearwater 
National Forest Reserve—again all he 
earned on the venture was experience. 

Directly after graduation he left on a 
prospecting expedition to the Lincoln 
National Forest in Lincoln County, N. 
Mex., but soon returned to accept a job 
with the Gypsy Oil Company at the 
Seminole, Okla., field. 


Since then, Mr. Stover has participated 
in some telling pioneering steps in oil 
production. At Seminole he was as- 
signed to the first acidizing truck, the 
first use of acid to increase oil-well pro- 
duction, and when he transferred to 
the drilling department at Hobbs, N. 
Mex., he participated in the industry's 
first use of a portable drilling rig powered 
by natural-gas engines instead of steam 
for deep production (4000 ft). 

Later when he transferred his interest 
to the sales side of the industry, he joined 
the Smith Separator Corporation and 
while with that firm saw the first well 
drilled for the Rodessa, La., oil boom. 

From 1939 to 1943 he was associated 
with the Fisher Governor Company of 
Marshalltown. Then he organized his 
company which he has operated in 
Marshalltown since that date. The 
company serves as manufacturers’ repre- 
sentative for several of the nation’s lead- 
ing producers of equipment for power 
generation, heating, and air condition- 
ing. 

One of his hobbies—flying—has re- 
sulted in his election as president of St. 
Cloud Flying Service, St. Cloud, Minn. 

He has been a member of the Society 
since 1948. In the Central Iowa Section 
he has held all offices from secretary to 


and through chairman, having been chair- 
man in 1951-1952. He was also 
chairman of the National Nominating 
Committee in 1954-1955. As Vice- 
President, Region VI, he was a member of 
the Council, 1956-1958; and presently is 
ASME representative to EJC. 

Mr. Stover has taken an active role in 
the affairs of his community as well as in 
other professional societies; for example, 
he is a member and past-president of the 
Rotary Club of Marshalltown, of the 
Elks, Moose, Phi Mu Alpha, the Cham- 
ber of Commerce (past-president), Heat- 
ing and Ventilating Engineers, Marshall- 
town Engineers Club (past-president), 
City Councilman in Marshalltown, and 
past-president of the Iowa Engineering 
Society. 

In the American Society of Heating 
aud Ventilating Engineers, lowa chapter, 
he also has held all offices, having been 
president in 1950-1951 and chairman of 
the national chapter Conference Com- 
mittee in 1955. 

He has taken a keen interest in the 
work of the Iowa Engineering Society 
since he became a member in 1948. He 
won the Anson Marston Award in 1951, 
was treasurer in 1953-1954; president- 
elect, 1954-1955; and president in 
1955-1956. 


ASME 1961 Nominating Committee Organizes 


Evectep at the 1960 Summer Annual 
Mecting of The American Society of 
Mechanical Engineers, Dallas, Texas, 
June 6, 1960, the 1961 National Nomi- 
nating Committee at its organization 
meeting chose Wallace E. Belcher, Jr., 
as chairman and James R. Muenger as 
secretary. 

The 1961 National Nominating Com- 
mittee is composed of the following: 

REGION |. Representative, Charles E. 
Parker, NEGEA Service Corp., Div. of 
New England Gas and Electric Assoc., 
727 Massachusetts Ave., Cambridge 39, 
Mass.; Ist Alternate, Frank Shires, asst. 
to chief engineer, Terry Steam Turbine 
Co., Terry Sq., Hartford 1, Conn.; 
2nd Alternate, Henry M. Rogers, Jr., 
Groton Plant, Charles Pfizer & Co., Inc., 
Eastern Point Road, Groton, Conn. 

REGION Il. Representative, James R. 
Muenger, Beacon Research Lab, Texaco, 
Inc., Beacon, N. Y.; 1st Alternate, Gordon 
R. Hahn, asst. chief mech. engr., Gibbs 
& Hill, Inc., 461 Eighth Ave., New York 
1, N. Y.; 2nd Alternate, Herman H. 
Johnson, Mech. Plant Div., Consolidated 
Edison Co. of New York, 4 Irving Place, 
New York 3, N. Y. 

REGION Representative, Wallace 
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E. Belcher, Jr., Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co., 
Wayne & Windrim Aves., Philadelphia 
44, Pa.; Ist Alternate, Mervin B. Hogan, 
supervisor, Reliability Engineering Unit, 
Heavy Military Electronics Dept., Gen- 
eral Electric Co., Room 40, Bldg. 5, 
Court St., Syracuse, N. Y.; 2nd Alternate, 
John W. Sawyer, head, Gas Turbine 
Engrg., U. S. Navy Code 645, Bureau of 
Ships, Washington 25, D. C. 

REGION IV. Representative, Erskine 
Vandegrift, Jr., American Cast Iron 
Pipe Co., Box 2603, Birmingham, Ala.; 
Ist Alternate, T. C. Heyward, Jr., vice- 
pres., T. C. Heyward & Co., P. O. Box 
3066, 518 East Morchead St., Charlotte 3, 
N. C.; 2nd Alternate, Carl S. Dennis, 
field service engr., Coal Traffic Engrg. 
Div., The Chesapeake & Ohio Railroad 
Co., 601 First National Bank Bldg., 
Richmond 19, Va. 

REGION V. Representative. Raymond 
L. Hollaway, Jr., Anchor Hocking Glass 
Corp., Res. and Dev. Lab, Plant 35, 
Lancaster, Ohio; Ist Alternate, ). Bruce 
Adams, sales representative, Blackwood- 
Hodge Equipment Ltd., 10 Suntract 
Road, Toronto 15, Ont., Can.; 2nd 
Alternate, Daniel Schild. asst. for re- 


quirements, U. S. Air Force, Directorate 
of Engineering Standards, Wright Air 
Dev. Center, Wright-Patterson AFB; 
for mail, 3220 Cornell Dr., Dayton 6, 
Ohio. 

REGION VI (New). Representative, Ed- 
ward W. Jerger, mech. engrg. dept., 
Univ. of Notre Dame, Notre Dame, Ind.; 
1st Alternate, George V. Miniberger, 
Harnischfeger Corp., 4400 W. National 
Ave., Milwaukee 14, Wis.; 2nd Alternate, 
Richard G. Henneman, Iowa-Illinois 
Gas & Electric Co., Davenport, Iowa; 
for mail, 3223—37th Ave., Rock Island, 
Ill. 

REGION Vil (New). Representative, 
Dean B. Chenoweth, vice-pres., Mfg and 
Res. Div., Waco-Porter Corp., 3565 
Wooddale Ave., Minneapolis 16, Minn.; 
1st Alternate, Conway B. Briscoe, Water 
Commissioner, Water Div., City of 
St. Louis, Room 312, City Hall, St. 
Louis 3, Mo.; 2nd Alternate, Robert A. 
Russell, project engr., Black & Veatch, 
P. O. Box 8405, Kansas City 14, Mo. 

REGION Vill (New). Representative, 
Richard B. Stewart, mech. engrg. dept., 
Univ. of Colorado, Box 785, Boulder, 
Colo.; 1st Alternate, Milton B. Thacker, 
maint. co-ordinator, Utah Oil Refining 
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ASME-ASLE Lubrication 
Conference Announced 


Tue seventh annual Lubrication 
Conference jointly sponsored by 
The American Society of Mechani- 
cal Engineers and the American 
Society of Lubrication Engineers 
will be held at the Statler Hilton 
Hotel in Boston, Mass., on October 
17 through 19. 

This conference is aimed pri- 
marily at those concerned with re- 
search and development in the 
fields of bearings, gears, seals, and 
the lubrication thereof. It has 
become a leading source of in- 
formation for those actively work- 
ing in these fields and for others 
who need to learn what is happen- 
ing at the forefront of the art and 
science of lubrication. 

Papers now being processed or 
in preparation include many on 
components, designs, and materials 
for, and operation at extreme tem- 
peratures, from lubrication with 
cryogenic fluids to bearings for 
1200 F or higher. Interest and 
activity in gas-bearing develop- 
ment is evidenced by an especially 
large number of submitted papers. 
Fundamentals of friction and wear 
receive considerable attention. 

Final details of the program and 
associated information will be 
available in a forthcoming issue of 
MEcHANICAL ENGINEERING. 


Co., P. O. Box 898, Salt Lake City, 
Utah.; 2nd Alternate, George J. Black, 
Westinghouse Electric Corp., P. O. Box 
376, Idaho Falls, Idaho. 

REGION IX (New). Representative, 
John W. MacPherson, sales engr., C. C. 
Moore & Co., 1111 Wilshire Blvd., Los 
Angeles 17, Calif.; 1st Alternate, Russell 
D. Reese, Ted Nelson Co., Swan Island, 
Portland 17, Ore.; 2nd Alternate, Arthur 
K. Ingraham, Public Works Dept., U. S 
Navy, U. S. Naval Station, Treasure 
Island, San Francisco 30, Calif. 

REGION X (New). Representative, 
Robert G. Critz, product design engr., 
Bethlehem Supply Co., Box 2171, 
Tulsa 2, Okla.; Ist Alternate, James M. 
Zilboorg, Head of Power Sales, Cia 
Impulsora de Empresas, Electricas, S. A., 
Apartado 8-bis, Bolivar 21, Mexico 1, 
D. F. Mexico; 2nd Alternate, Kenneth M. 
Wilson, appl. & field service engr., A. 
M. Lockett & Company, Ltd., P 
Box 5126, Beaumont, Texas. 

Technological Division. Representative, 
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Stanford Univ., Stanford, Calif.; Ist 
Alternate, John H. Hitchcock, ch. mech. 
engr., Morgan Construction Co., 15 
Belmont St., Worcester 5, Mass. 

Codes and Standards. Representative, 
Zenas R. Bliss, Provost, prof. engrg., 
Engrg. & Admin. Div., Brown Univ., 
Providence 12, R. I.; 1st Alternate, Philip 
Freneau, chief project engr., South- 
western Engrg. Co., 4800 Santa Fe Ave., 


Nicholas J. Hoff, Dept. of Aero Engrg., 


Los Angeles 58, Calif.; 2nd Alternate, J. 
H. Harlow, Philadelphia Electric Co., 
900 Sansom St., Philadelphia 5, Pa. 
Administrative. Representative, Frank K. 
Mitchell, P. O. Box 123, Fayetteville, 
N. Y.; 1st Alternate, Frank L. Schwartz, 
professor, dept. of mech. engrg., Univ. 
of Michigan, 226 W. Engrg. Bldg., Ann 
Arbor, Mich.; 2nd Alternate, George F. 
Habach, vice-pres., Harrison Works, 
Worthington Corp., Harrison, N. J. 


August 15-17 
ASME-AIChE Heat Transfer Conference and 
Exhibit, Statler Hilton Hotel, Buffalo, N. Y. 


September 7-9 
ASME, AIChE, AIEE, IRE, ISA Joint Auto- 
matic Control Conference, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
September 15-16 
ASME-AIEE Engineering Management Con- 
ference, Morrison Hotel, Chicago, Ill. 
September 18-21 


ASME Petroleum Mechanical Engineering 
Conference, Jung Hotel, New Orleans, La. 


September 21-23 
ASME-AIEE Power Conference, 
Stratford Hotel, Philadelphia, Pa. 

October 9-12 
ASME Rubber and Plastic Conference, Law- 
rence Hotel, Erie, Pa. 

October 17-19 


ASME-ASLE Lubrication Conference, Statler 
Hilton Hotel, Boston, Mass. 


October 24-25 
ASME-AIME Fuels Conference, Daniel Boone 
Hotel, Charleston, W. Va. 
November 27-December 2 
ASME Winter Annual Meeting, Statler 
Hilton Hotel, New York, N. Y. 
March 5-9, 1961 
ASME Gas Turbine Power Conference and Ex- 
hibit, Shoreham Hotel, Washington, D. C. 
March 12-16, 1961 
ASME Aviation Conference, Statler Hilton 
Hotel, Los Angeles, Calif. 
March 16-17, 1961 
ASME Textile Engineering Conference, Clem- 
son College, Clemson, S.C. 
April 6-7, 1961 
ASME-SAM Management Engineering Con- 
ference, Statler Hilton Hotel, New York, N. Y. 
April 9-13, 1961 


ASME Oil and Gas Power Conference and 
Exhibit, Jung Hotel, New Orleans, La. 


Bellevue- 


ASME 
COMING EVENTS 


April 10-11, 1961 
ASME Maintenance and Plant Engineering 
Conference, Bancroft Hotel, Worcester, Mass. 


April 23-26, 1961 
ASME Metals Engineering Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


May 7-10, 1961 
ASME-EIC Hydraulic Conference, Queen 
Elizabeth Hotel, Montreal, Que., Canada 
May 10-12, 1961 
ASME Production Engineering Conference, 
Royal York Hotel, Toronto, Ont., Canada 
May 22-25, 1961 
ASME Design Engineering Conference and 
Exhibit, Cobo Hall, Detroit, Mich. 
June 11-15, 1961 
ASME Summer Annual Meeting Statler 
Hilton Hotel, Los Angeles, Calif. 
June 14-16, 1961 
ASME Applied Mechanics Conference, Illinois 
Institute of Technology, Chicago, III. 
September 14-15, 1961 
ASME-AIEE Engineering Management Con- 
ference, Hotel Roosevelt, New York, N. Y. 
September 24-27, 1961 
ASME Petroleum Mechanical Engineering 


Conference, Muchlebach Hotel, Kansas City, 
Mo. 


October 4-6, 1961 
ASME Process Industries Conference, Sham- 
rock Hilton Hotel, Houston, Texas 
October 17-19, 1961 
ASME-ASLE Lubrication Conference, Mor- 
rison Hotel, Chicago, III. 
November 26-December 1, 1961 


ASME Winter Annual a Statler 
Hilton Hotel, New York, N 


(For Meetings of Other Societies see page 105.) 

Note: Persons wishing to prepare a paper 
for presentation at ASME National meetings 
or Division conferences should secure a copy 
of Manual MS-4, ‘‘An ASME Paper,’’ by 
writing to the ASME Order Department, 29 
West 39th Street, New York 18, N. Y. Price 
to nonmembers, 50 cents; to ASME members, 
free. 
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ASME Power Show to Feature New Trends in Economy 


New trends in industrial economy will 
be featured at the forthcoming 24th 
National Exposition of Power and Me- 
chanical Engineering, which is designed 
to advance the latest concepts in the gen- 
eration of power and applications of ener- 
gy through power and heat to industries 
of every description. The biennial Ex- 
position will be held November 28 to 
December 2 at the New York Coliseum. 

News in Exhibitions. Already scheduled 
for exhibition at this year’s Power Show 
are such displays as a model of the na- 
tion's newest design and largest atomic 
power plant. This is to be a 360,000-kw 
closed-cycle water reactor, projected by a 
large utility company on the Pacific 
coast and already well along in the plan- 
ning stage. 

Another line of advanced development 
will be dieselized electric generators, 
compressors, and similar independent 
units such as are used increasingly in con- 
struction and other field operations. 
These units are also finding new uses as 
standbys, boosters, and on special opera- 
tions in manufacturing plants. 

Who Will Be There. In attendance at 
the 24th biennial display will be technical 
personnel representing all branches of 
engineering, from project planning and 
mechanical design to plant supervision, 
construction, and operation. Exhibits 
will be staffed by trained personnel and 
consultations and exchanges of informa- 
tion with visitors will create a stimulat- 
ing atmosphere. Admission will be by 
invitation and registration only. The 
Exposition will be closed to the public. 
Members of The American Society of 
Mechanical Engineers will comprise a 
large segment of the visitors. The 
ASME is sponsoring the Exposition in 
conjunction with its annual meeting in 
New York and is officially represented on 
the advisory committee. 

Advisory Committee. Announcement 
has been made that Joseph Pope will 
again be chairman of the advisory com- 
mittee, whose membership follows: 


Members at large: F. L. Bradley, con- 
sultant, Stone & Webster Engineering 
Corp.; Chester R. Earle, Editor, Power 
Engineering; M.J. Goglia, dean, School of 
Mechanical Engineering, Georgia In- 
stitute of Technology; Kilshaw M. 
Irwin, vice-president in charge of engi- 
neering, Philadelphia Electric Company; 
C. E. Morrow, assistant superintendent, 
construction, Western Electric Com- 
pany; George A. Orrok, Boston Edison 
Company; L. N. Rowley, Publisher, 
Power; J. F. Downie Smith, vice-presi- 
dent Research and Development, Carrier 
Corporation; and A. Bowman Snavely, 


chief engineer, Hershey Chocolate Corp. 

Members representing the ASME: 
ASME President Walker L. Cisler, Presi- 
dent, Detroit Edison Company; R. B. 
Smith, vice-president, The M. W. Kel- 
logg Company; E. W. Jacobson, chief 
design engincer, Gulf Research & De- 
velopment Company; R. G. Folsom, 
president, Rensselaer Polytechnic In- 
stitute; E. M. Barber, supervisor, Special 
Engine Research Department, Texaco 
Research Center; Kerr Atkinson, con- 
sulting engineer; W. B. Wilkins, Re- 
inforced Plastics, Inc.; and Secretary O. 
B. Schier, I. 


the item should be approved. 


York 18, N.Y. 


Proposed by 
Address 


Date 


Item: It is proposed that..... 


Proposer’s Comment: 


Call for Agenda Items for 1961 RAC Meetings 


Tue 1961 Agenda Committee extends an invitation to every member of ASME 
to offer suggestions and improvements in the operations of the Society. This 
invitation is a step in the democratic process by which the membership and 
the Sections impart their ideas to the Council. 

Please word your proposed items so that they are clear and specific and so 
that there will be no misunderstanding as to intent. 
is positive so that action can be taken either to “‘accept”’ or “‘reject’’ the item 
as worded. Accompany cach item with a short statement as to why you feel 


All agenda items are to be submitted in accordance with the following form, 
and should be sent to the Secretary of your Section not later than Oct. 1, 1960. 

The Agenda Committee of each Section will screen these items against items 
previously considered by the Council, and forward the items to the National 
Agenda Committee not later than Nov. 1, 1960. 

If you lack the address of your Section Secretary, you may send your items, 
not later than October 1, to the ASME Agenda Committee, 29 West 39th Street, New 


Also, be sure the wording 


Signature 


ASME Elects Eight to Grade of Fellow 


of engineering in a school of accepted 
standing, and be a Member of the Society 


Tue American Society of Mechanical 
Engineers has honored eight of its mem- 
bers by electing them to the grade of 
Fellow of the Society. 

To be qualified as a nominee to the 
grade of Fellow, one must be an engineer 
with acknowledged engineering attain- 
ment, have 25 years of active practice in 
the profession of engineering or teaching 
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for 13 years. Promotion to the grade of 
Fellow is made only on nomination by 
five Fellows or Members of the Society to 
the Council, to be approved by Council. 
The men who were so honored for 
their outstanding contributions to their 
profession and to the Society are: 


F. L. Schwartz 


Frank LeRoy Schwartz, professor of 
mechanical engineering at the University 
of Michigan, has been continuously and 
effectively employed since 1930 in various 
ranks of engineering teaching with 
special emphasis in the fields of thermo- 
dynamics, internal-combustion engines, 
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Dr. Jesse W. Huckert, left, receives certificate 
of Fellow ASME from Robert L. Hahn, chair- 
man of the Production Engineering Division, 
at the Productivity Luncheon held during the 
National Engineering Conference, Schroeder 
Hotel, Milwaukee, Wis. (See biographical 
sketch in MECHANICAL ENGINEERING, July, 
1960, page 112.) 


and gas turbines. He has taught at the 
University of Pittsburgh and Pratt 
Institute. 

Outside of classrooms, he has been 
engaged in consulting activity for clec- 
trical, heating, and copper companies 
as well as for the Bureau of Ships 
since 1948; for the Detroit Arsenal since 
1952; and for the Continental Avia- 
tion and Engineering Company since 
1944. 

In the field of writing he has authored 
or coauthored four books and numerous 
technical papers on such subjects as gas 
turbines, automotive nuclear heat en- 
gines, nuclear heat-power plants, dynam- 
ics, and thermodynamics. In addition, 
he has written ten University of Michi- 
gan Research Institute Reports. As a 
member of ASME he has been chairman 
of the Gas Turbine Power Division, 
Executive, Education, and Awards Com- 
mittees; he has served on the Constitu- 
tion and By-Laws Committee and the 
Organization Committee. He has been 
on the Heat Transfer Division Papers 
Review Committee. He is a_ past- 
chairman of the Detroit section of 
ASME. 

His organizational activity has in- 
cluded assignments in the following 
and other groups: ASEE, SAE, Pi Tau 
Sigma, in which he was elected presi- 
dent, Sigma Xi, National Society of 
Professional Engineers, and the Ameri- 
can Association of University Pro- 
fessors. 

Recently he was named contributing 
editor of Gas Turbines, a new magazine. 
He has a professional engineer's license 
for the State of Michigan. 
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K. L. Selby 


KENNETH LEONARD SELBY, viCe-presi- 
dent and general manager, Transporta- 
tion Products Division, National Mallea- 
ble and Steel Castings Company, Cleve- 
land, Ohio, is responsible for activities of 
sales operations of two plants and is in 
charge of the company Technical Cen- 
ter. 

Several designs of freight-car trucks 
were de signed and placed in service, a new 
line of rubber-cushioned draft gears were 
developed and put into use while Mr. 
Selby was in charge of the Railway 
Department's engineering division. As 
chairman of the Mechanical Committee 
of the Standard Coupler Manufacturers, 
the continued development of the AAR 
Standard Couplers and attachments was 
managed, correlating the talents of four 
competitive manufacturers. As _ chief 
engineer of the Technical Center, Mr. 
Selby has been in charge of approximately 
200 current engineering projects. An 
expanding international division required 
his visits to Europe, South America, 
Mexico, and Canada resulting in develop- 
ment of a special connector coupler 
capable of connecting steam and air 
lines as well as electrical circuits and 
a design of draft gear and freight car 
truck adaptable to foreign production 
and application. During the period 
1953-1958 two designs of alignment con- 
trol couplers capable of resisting the high 
misalignment forces encountered with 
multiple-unit diesel operation were de- 
veloped and the present line of ‘'400" 
series draft gears were designed, tested 
by the AAR, and approved for applica- 
tion to freight cars in interchange serv- 
ice. 

Self-contained feature and improved 
rubber pad contour were ideas originated 
during administration of this develop- 
ment program. Mr. Selby fostered the 
conception of vertical automatic opera- 
tion of couplers in the container handling 
field. He has been a member of ASME 
since 1946; and is a member of SAE, 
SESA, and CES, and author of papers 


on couplers. 


M. E. Merchant 


Myton Eucene Mercuant, director of 
physical research, The Cincinnati Milling 
Machine Company, Cincinnati, Ohio, 
has earned a highly regarded inter- 
national reputation as a leader in the 
fields of friction, lubrication, and metal 
cutting. In 1938 he established a simple 
relationship governing the laws of 
static friction that harmonized two major 
opposing views of the mechanism of 
friction which had existed since 1785. 
In the field of lubrication, Dr. Merchant 


is recognized as an authority on boundary 
lubrication, cutting fluids, and cutting- 
fluid action. In the field of metal 
cutting, his original concept of the basic 
mechanics of the metal-cutting process 
may be considered the cornerstone upon 
which has been built the presently ac- 
cepted theory of metal cutting. He re- 
ceived the 1959 ASME Richards Memo- 
rial Award for the afore-mentioned con- 
tributions. He was recipient of the 1959 
ASLE National Award for his outstand- 
ing contributions in the field of lubrica- 
tion. The Technical and Scientific Soci- 
eties Council of Cincinnati presented 
him with their “‘Engineer of the Year" 
award in 1955. He is a Titular Member 
of the International Institution for Pro- 
duction Engineering Research and a 
member of ASTME, ASLE, ASM, APS, 
AAAS, SESA. Honorary fraternitic: in- 
clude Phi Beta Kappa, Tau Beta Pi, and 
Sigma Xi. He has published numerous 
papers in the fields in which he special- 
izes. He is a registered professional en- 
gineer in the State of Ohio. 


R. C. Allen 


Rosert CuHester ALLEN, director of 
mechanical engineering, Industries 
Group, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis., has had 50 
years of broad experience in the fields 
of steam-turbine design, construction, 
sales, operation, and management. His 
career began in 1910 when he worked 
for the Terry Steam Turbine Company, 
Hartford, Conn., as draftsman and later 
as assistant engineer. From 1915 to 
1931 he served in various capacities with 
Westinghouse Electric Corporation, E. 
Pittsburgh and Lester, Pa. During this 
time he was responsible for the develop- 
ment and standardization of the basic 
methods employed in steam-turbine de- 
sign with respect to thermodynamic 
and fluid-flow procedures and mechanical- 
stress calculations. From 1926 to 1931 
he was in charge of development of new 
steam-turbine designs and the associated 
application engineering. The period 
1931-1934 included the organization 
of engineering and research activities 
and management of special products 
engineering of the A. O. Smith Corpo- 
ration, Milwaukee, Wis. Since he joined 
Allis-Chalmers in 1936 he has been in 
charge of the development of improved 
methods for the calculation and perform- 
ance of steam-turbine clements. He 
directed many World War II projects 
there. In addition to steam turbines 
for electric-power generation of various 
sizes up to 150,000-kw capacity, the 
scope of his work included supervision 
of the building of more than 4 million hp 


MECHANICAL ENGINEERING 


2 
he 
a 
4 
= 
> 
“44 
pas 
7 


in marine-propulsion turbines. In 1941, 
he was appointed as an original member 
of the Special Committee on Jet Propul- 
sion of the National Advisory Committee 
for Acronautics. He was in charge 
of the early work of the company in the 
jet propulsion field. As a member of a 
U. S. Navy Mission to England in 1943 
he studied British jet-propulsion develop- 
ments. He directed contract and engi- 
neering activities of Allis-Chalmers in the 
building of the $24 million supercharger 
production plant and the manufacture of 
more than 100,000 General Electric B2 
turbosuperchargers for bombers and pur- 
suit planes. He has been closely associ- 
ated with the company’s nuclear power 
activities for the past nine years. Mr. 
Allen holds 67 patents as inventor or co- 
inventor in connection with steam tur- 
bines, gas turbines, jet-propulsion en- 
gines, and other apparatus for the power 
machinery field. In 1960, Marquette 
University conferred on Mr. Allen the 
honorary DS degree. His activities 
in ASME include chairman of the Re- 
search Executive Committee, 1954-1955; 
chairman of the Board on Technology, 
1959; chairman of the Technical De- 
velopment Committee, 1959-1960; and 
member of the Advisory Group of the 
Nuclear Engineering Division. He was 
also a member of The Engineering Found- 
ation Board, United Egnineering Trus- 
tees, Inc., and of the Technical and Engi- 
neering Committee of the Atomic Power 
Development Associates, Inc. He is a 
registered professional engineer in the 
State of Wisconsin. 


D. C. Pfeiffer 


Davin Crirrorp Preirrer, director of 
the physical plant and professor of 
mechanical engineering at Southern 
Methodist University, Dallas, Texas, has 
been active in engineering practice and 
in teaching mechanical-engineering cur- 
riculums for 37 years. Since his first 
assignments of mechanical research work 
on the development of turbine governors, 
solving vibration problems, and accom- 
plishing thermodynamic designs of steam 
turbines with General Electric Company 
from 1922 to 1928, Mr. Pfeiffer has 
worked continuously for the advance- 
ment of design techniques by working 
actively in creative engineering. He is 
recognized as an authority on air condi- 
tioning and refrigeration designs having 
pioneered the “‘storage’’ type air-condi- 
tioning system for commercial and church 
buildings in the Southwest. With Dr. 
J. M. Hill, he developed the first large- 
scale method for the desiccation of 
human blood plasma, a method known 
as the Adtevac Process. As a result of 
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this pioneering work during the second 
world war, much plasma was made 
available to our soldiers. The Wadley 
Research Institute of Dallas is an out- 
growth of this pioneering work. Much 
of his work has been in the design 
and also the modernization of steam- 
power plants for industry and moderate- 
sized municipalities. In 1955, he was 
awarded a citation from Power magazine 
for an outstanding modernization pro- 
gram for the Carey Salt Company, 
Hutchison, Kan. He is the author of 
20 publications and holds four patents. 
As a consulting engineer during the time 
he also was teaching courses in advanced 
steam-power plant design, refrigeration, 
and air conditioning at Southern Meth- 
odist University, he was actively engaged 
in a variety of consulting engineering 
work. Included were complete design 
and specifications for the construction of 
power-plant additions; designs for U. S. 
Naval contracts which pertained to the 
construction of blowdown facilities; 
a condenser-spray cooling system and 
construction of laboratory buildings; 
designs and specifications of steam- 
boiler installations; electrical and me- 
chanical designs for hospital construc- 
tion; and work pertaining to compressor 
and blower installations for a large 
Texas steel company. Mr. Pfeiffer has 
been a member of ASME since 1939, 
and has served as chairman of the North 
Texas Section of ASME. Also he was 
a past-president of the Dallas-Fort 
Worth Section of ASRE; and past-presi- 
dent of the Dallas Technical Club. He 
is a member of the ASHRAE and a 
registered professional engineer in the 
State of Texas. 


H. J. Bauer 


Harry Joun Bauer is a leader in the 
ficlds of steam production for district 
heating and clectric power production 
and in the operation of utility systems. 
In these areas he has contributed mani- 
festly to the low cost of steam and low 
cost of reliable electric power in the New 
York area. He has been instrumental in 
assessing the need for, promoting, and 
installing labor-saving devices in power 
plants, improvement of station heat 
cycles, installation of equipment which 
would improve the over-all performance 
of the plant, and the establishment of 
new and improved efficiency and cost 
controls to obtain more economic pro- 
duction of power and steam. As a 
mechanical engineer with General Engi- 
neering and Management Corporation, 
Mr. Bauer was responsible for the me- 
chanical design of many power stations. 
He made significant contributions to im- 


prove the burning of fine anthracite coal 
and the design of anthracite burning 
furnaces at the Whippany, N.J., Station 
of Jersey Central Power and Light Co. 
He was responsible for the mechanical 
engineering work in developing, testing, 
and placing in commercial operation the 
first ball mill pulverized fuel boiler burn- 
ing Illinois coal which was a significant 
contribution in helping to initiate the 
trend to the use of coals of low grinda- 
bility in pulverized form at high cff- 
ciency. His experience since 1928 has 
been with Consolidated Edison Company 
of New York, Inc., and affiliated com- 
panics. As manager of station operation 
he was responsible for the operation and 
maintenance of production facilities of 
the New York Steam Corporation during 
which time many changes were made in 
design and methods to improve the effi- 
ciency of its six steam generating sta- 
tions. In 1946, he was clected presi- 
dent of the New York Steam Corpora- 


‘tion reporting to the Chairman of the 


Board of the Consolidated Edison Com- 
pany, and continued in this capacity 
until 1954 when the New York Stcam 
Corporation was merged into the Con- 
solidated Edison Company. As _ vice- 
president of Consolidated Edison he 
assumed dutics of administering the pur- 
chasing, commercial buildings, real es- 
tate, transportation, and insurance de- 
partments. Now he is in charge of 
production, responsible for these functions 
of the electric, gas, and steam systems. 
Presently, he is assistant treasurer of 
ASME and has served in the past as 
chairman of ASME Finance Committee 
and others. A member of the National 
District Heating Association, he is a 
contributing author to their first hand- 
book. 


L. F. Polk 


Louts Freperick is president of 
the Sheffield Corporation, Dayton, Ohio, 
a leading producer of scientific measuring 
instruments, cutting tools, gages, auto- 
matic gaging and assembly machines, 
machine tools, and general tooling; 
and group executive vice-president and 
director of Bendix Aviation Corporation 
of which his precision-instrument and 
machine-tool company is a subsidiary. 
His honor is conferred in recognition of 
his more than a quarter of a century of 
“acknowledged engineering attainment” 
in the fields of engineering, manufactur- 
ing, and precision measurement. As a 
leader in the field of metrology, he and his 
company established the Eli Whitney 
Metrology Laboratory to provide private 
industry with precise measurement fa- 
cilities which can now measure to an 


AUGUST 1960 / 131 


& 
iy 
; 

2 

4 

a 


Louis Polk, Sr., receives congratulations from and is presented his certificate as Fellow ASME 
by H. N. Muller, ASME Region V Vice-President, as part of a recent program held by the 


Dayton Section. 


As a member of ASME since 1943, Mr. Polk has served as a director and 


member of the Council and on many national committees. 


accuracy of one millionth of an inch. 
In 1959, Mr. Polk was elected president of 
the American Ordnance Association after 
serving as a vice-president in charge of 
its Technical Divisions and Sections 
since 1951. Among his honors are the 
Army Ordnance Gold Medal for Out- 
standing Service; the Navy Civilian Cita- 
tion; the Secretary of War's Civilian 
Citation “‘for outstanding service in time 
of war’’; and the American Society of 
Tool Engineers’ Gold Medal! Engineering 
Citation. In recognition of his achieve- 
ments and the caliber of his professional 
service to the tool engineering profession, 
Mr. Polk was chosen, in 1957, to deliver 
the first annual Eli Whitney Memorial 
lecture established by ASTE. Mr. Polk 
is author of ‘‘Vision in Metrology,” 
“Review of Pneumatic Dimensional 
Gages,’ and coauthor of ‘‘Dimen- 
sional Control’ as well as a contributor 
of numerous technical articles to trade 
papers. He holds numerous patents, 
covering a wide range of products, in- 
cluding gages, precision instruments, and 
machine tools. In ASME he was a 
director, member of the Council, and 
chairman of the Board of Codes and 
Standards; in 1954 he was appointed to 
serve as director at large. He was 
awarded an honorary ScD degree by 
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Miami University, Oxford, Ohio, in 
1958. Mr. Polk represented the U. S. 
on pnedmatic gaging at the International 
Conference on Engineering Dimensional 
Metrology in London in 1953. He is a 
member of the American Gage Design 
Committee, under the auspices of the 
National Bureau of Standards; a charter 
member of the Air Force League; presi- 
dent of the Sheffield Foundation, an 
organization which receives and distrib- 
utes funds for educational, religious, and 
scientific purposes; member New York 
Academy of Sciences; and recipient of 
The John Pottinger Award by the Dayton 
Chamber of Commerce *‘for advancement 
of good will through world trade.” 


L. J. Hooper 

Lestiz James Hooper, director of the 
Alden Hydraulic Laboratory and pro- 
fessor at Worcester Polytechnic Institute, 
through his teaching and laboratory 
work, field testing, and engineering 
society work has made substantial con- 
tributions to the advancement of hy- 
draulics and hydraulic engineering. In 
1934-1935 Professor Hooper was awarded 
the Freeman Scholarship from the Boston 
Society of Civil Engineers for the purpose 
of inspecting and studying hydraulic 
laboratories in the United States and 


Canada. In 1937, in recognition of his 
contribution, ‘‘American Laboratory 
Practice," he was the recipient of The 
American Society of Mechanical Engineers 
Junior Award. He has been in charge of 
many projects in the hydraulic laboratory 
including river model studies of hydro- 
electric developments including tailrace 
studies of the Conowingo Development 
for the Susquehanna Power Company, on 
the Susquehanna River; the new power 
development of the Holyoke Water 
Power Company, on the Connecticut 
River; the Yale development of the 
Pacific Power Company, on the Lewis 
River; and the Pelton development of the 
Portland General Electric Company, on 
the Deschutes River; and others. His 
contributions to the art of measuring 
large volumes of water has continued and 
perfected the work of Prof. Charles M. 
Allen, Hon. Mem. ASME (died, 1954), 
in a manner that reflects great credit on 
Worcester Polytechnic Institute and 
attracts research projects of major im- 
portance to the Alden Hydraulic Labora- 
tory. In the period between 1941-1945, 
Professor Hooper was active in wartime 
studying underwater missiles. He was a 
member of the research group at the 
Underwater Sound Laboratories of Co- 
lumbia University at New London, Conn. 
Later he was associated with similar 
groups using the test facilities at the 
California Institute of Technology and at 
Morris Dam, Calif. Since the end of 
World War II Professor Hooper has been 
working for the Bureau of Ordnance of 
the U. S. Navy on the development of 
underwater missiles. In connection with 
his duties as member of the Bureau of 
Ordnance Hydroballistics Advisory Com- 
mittee he participated in a scientific team 
visit to England, in 1954, and delivered a 
paper on a phase of Experimental Hy- 
droballistics at the British Admiralty 
Symposium. One of the recent projects 
completed at the Alden Hydraulic Labo- 
ratory is a model study of the transient 
pressures incident to load changes in the 
power canal and conduits at the Niagara 
Development under the State of New 
York Power Authority. His knowledge 
of hydraulics is recognized in Europe to 
the extent that he lectured to groups in 
Sweden, and the United Kingdom, in 
1959, before and after his attendance at 
the Fourth Plenary Session of TC No. 4 
(Hydraulic Turbines) of International 
Electrotechnical Commission, Madrid, 
Spain, where he was elected International 
Chairman of TC No. 4. Professor 
Hooper has been active in ASCE, the 
Boston Society of Civil Engineers, 
American Association for the Advance- 
ment of Science, as well as serving on 
many committees of ASME. 
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J.W. FOLLANSBEE | 


For the past two years or so the Junior Forum has looked quite a bit into what you—engineers 
recently out of college—do in industry. This look at our jobs will continue. But it's now time 
we looked outside the job, rather than just at the job itself. 

The paragraphs below give one opinion on education. Possibly you agree; possibly you 
don't. If not, say why. Equally important, say and write what you believe about air and 
water pollution, noise abatement, unions, specialization, training programs. These things 
concern you—new engineers —just as well as your boss and the general public. 

We are right now in the middle of a ‘‘thing’’ society, and it will get more so. To say we're 
not responsible for the noise, smoke, stink, and damage caused by what we produce is hogwash. 
You, and I, and every engineer—we're not the only ones responsible. The point is, how much is 
our fair share; bow much belongs to the politician, salesman, machinist, and farmer? One way 
we can find out is discuss it. Here, om these pages, we can do that. Discuss these things and 
try to iron them out. Because only until that bas happened, regardless of where or how, can we 
act effectively on these problems. Use this column. 


The Complete Engineer 


Recentiy there has been much talk 
about engineers’ education. Most of it 
has been in the form of older men talking 
among themselves or advising young 
students or post-students what to do. 
This is fine. But how do the young men 
concerned with engineering feel about 
what's been said? Personally, I think 
the speakers have missed one vital point. 
Or at least they haven't made much ado 
about it. Just what is the purpose of 
this education? What are we supposed 
to learn? Or be? Or get out of life? 
If all it means is achieving the ability to 
design something, we're not much better 
than glorified machinists, with all the 
detriments and none of the advantages. 
Well, to me it means much more than 
this. 

One of the most important facets of 
your life is to feel you're complete—a 
complete person. Regardless of how 
you say it, it boils down to the fact that 
you want to feel you've got everything 
needed to lead a full, complete life. 
This isn’t talking about just money or 
job skill, but both of these, plus. The 
plus is understanding. Having an un- 
derstanding of the knowledge you have. 
Knowing what it is, where it fits, and 
why. 

Why is this important? Ignorance 
breeds fear. History proves this. Un- 

' Designer, Voorhees, Walker, Smith, Smith 
& Haines, New York, N. Y. Assoc. Mem. 
ASME. 
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derstanding helps you fight against fear. 
You usually don’t fear those things you 
understand. Respect them, yes: fear 
them, no. When you don't understand, 
regardless of who you are or how you 
cover it, you fear. These fears may not 
be big. Rather they are probably small 
nagging things; but they are there. 
Understanding helps get rid of them. 

Knowledge alone is not too much help. 
You have to understand what the knowl- 
edge means. But once you have this, 
you'll have the world by the tail. Once 
you've achieved understanding—of peo- 
ple, governments, relationships—you're 
well on your way to being complete. 

Becoming complete isn't an overnight 
proposition. The process starts rela- 
tively early and goes on for most of your 
life. For most of you it probably started 
in college. There you were trained in a 
logical approach to problem solving. 
You were trained to get facts, not fancies, 
weigh what you got, and make a deci- 
sion. But also you probably were 
placed in the awkward position of be- 
coming aware of the value of outside 
knowledge and not quite knowing what 
to do about it. Many people without an 
education get along fine without know- 
ing anything except a very little. Most 
of the doors of knowledge have been shut 
for them. Yet they've learned to adjust 
to this. The doors are open to you. 
But have you been shown how to walk 
through them? 

This is the point of an education, to 
show you the paths that lead to under- 


standing. Courses in history, philoso- 
phy, economics, government, music, art 
—any or all these were the first exposure 
many of you had, if you were lucky, to 
the nonscientific world of knowledge as 
you entered your adult life. Isay lucky, 
because many engineering schools today 
still turn out highly skilled problem- 
solving people, but not educated persons. 
Here I mean education in the sense of 
giving the student not only the knowl- 
edge of facts and figures but also giving 
the knowledge of what the facts mean. 
This works not only for what he learns 
in college but also for whatever he might 
meet after graduation. And finally, 
education implies, to me, an instilling 
in the student of some benefit—joy, 
power, peace of mind, what have you--of 
continually seeking knowledge and an 
understanding of it. 

This is the point the speakers missed. 
Not whether we—or those coming along 
—should take four, five, or six years to 
get the engineering degree, or that the 
country should create a crash program to 
turn out the number of engineers people 
think we need. No These are im- 
portant, but we also need to include in 
whatever program is developed at least an 
indication of the meaning of what they 
teach us and how it will affect us. The 
powers that be should not forget in their 
wrangling over curriculums that, al- 
though the country needs engincers, it 
needs aware engineers, not machines that 
can't speak anything except formulas. 

J. W. Follansbee. 


Announcement of Symposium: 
Fuels—their Status Today 


Man's constantly growing demand for 
energy, coupled with widely varying 
opinions as to where this energy will be 
found at lowest cost, is one of the vitally 
important problems confronting engi- 
neers and technologists. Nuclear power, 
solar energy, and a host of other sources 
are being given a more prominent place 
than they may deserve in our present 
economy. As a result, conventional 
fuels tend to be relegated to a secondary 
position. Yet even the most pessimistic 
observer realizes that coal, oil, and 
natural gas will continue to dominate the 
energy field for many years to come. 
Hence the time seems ripe for a careful, 
definitive look at the status of fuels 
today, that their place tomorrow can be 
estimated most surely. 

The American Society of Mechanical 
Engineers, through its Fuels Division, is 
organizing a three-day Symposium to 
provide an up-to-the-minute viewpoint of 
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the fuels situation. To be held at 
Rutgers University on June 5-7, 1962, this 
Symposium will present a series of tech- 
nical papers covering developments dur- 
ing the past decade in coal, oil, gas, and 
waste fuels. Authors of the 12 papers 
are being selected to provide the necessary 
background and experience to insure com- 
prehensive and accurate reporting. 
Plans call for preprinting the entire series 


of papers and for distributing them before 
the Symposium, that special emphasis 
can be laid on discussions and comments 
from the floor. 


Details of the program are now being 
settled. Preliminary arrangements are 
being handled by William T. Reid, 
Chairman of the Fuels Division Executive 
Committee. Questions about the Sym- 

sium can be sent to him at Battelle 

nstitute, Columbus, Ohio. 


Actions at the ASME Council Meeting, June 5-6, 1960 


Tue Council met in three sessions dur- 
ing the 1960 Summer Annual Meeting of 
the Society in the Statler Hilton Hotel, 
Dallas, Texas; on Sunday, June 5, at 
8:40 a.m., adjourning at 12:10 p.m., 
reconvening at 2:30 p.m., and adjourning 
at 3:45 p.m., and on Monday, June 6, at 
8:40 a.m. and adjourning at 11:55 a.m. 

There were present (at all sessions un- 
less otherwise noted) the following: 

The Council. President Walker L. 
Cisler; Vice-Presidents: C. H. Coogan, 
Jr.; T. J. Dolan, Harold Grasse, W. C. 
Heath, J. W. Little, D. E. Marlowe, and 
H.N. Muller. G.R. Hahn, who was in 
Europe, was excused and represented by 
U. A. Rothermel, Region II Secretary. 
Directors: E. M. Barber, E. O. Bergman, 
R. G. Folsom, W. H. Larkin, A. M. 
Perrin, L. N. Rowley (Sunday), R. B. 
Smith, and V. M. Smith. C. C. Franck, 
Sr., and E. W. Jacobson were excused be- 
cause of other commitments. Past- 
Presidents: W. F. Ryan and G. B. War- 
ren. Treasurer, E. J. Kates, and Secre- 
tary, O. B. Schier, II. 

Chairmen and Members of Boards and 
Committees. Constitution and By-Laws, 
R. W. Miller; Organization Committee, 
F. L. Schwartz; Finance Committee, E. 
J. Schwanhausser; Board on Technol- 
ogy, Kerr Atkinson; Agenda Com- 
mittee, H. A. Jesperson (Sunday) and 
J. D. Carr (Sunday afternoon); Meetings 
Committee, W. B. Wilkins (Monday); 
Boiler and Pressure Vessel Committee, 
H. E. Aldrich (Sunday); Public Re- 
lations Committee, A. C. Pasini; Na- 
tional Junior Committee, M. E. Jansen; 
National Nominating Committee, T. R. 
DuBois (Sunday), J. W. McKiernan 
(Sunday morning), and J. R. Muen- 
ger (Sunday morning); and Machine 
Design Division, Jesse Huckert (Sunday 
afternoon). 

Regional Delegates. 
M. B. Hogan, and S. 


E. K. Gardner, 
P. Kezios. On 


Sunday, W. P. Berggren, E. C. Blackard, 
T. Howitt, Jr.; R. Neuendorffer, G. E. 
Pankrantz, A. A. Rasmussen, and C. E. 
Redfern. 


On Sunday afternoon, E. E. 
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Burroughs, Edward Miller, P. T. Paras- 
kevas, G. E. Shimp, J. M. Simonsen, and 
F.R. Thomas, Jr. 

Visitors. D. J. Bergman (Monday), G. 
H. Howell (Sunday afternoon), A. K. 
Ingraham, J. W. Medlin (Monday), R. C. 
Robertson (Sunday), R. L. Nugent, C. G. 
Parker (Sunday afternoon), L. J. Rom- 
zick, H. H. Snelling, and K. M. Wilson 
(Monday). 

Staff. T. A. Marshall, Jr., senior 
assistant secretary; W. E. Reaser and 
S. A. Tucker, assistant secretaries; H. 
I. Nagorsky, Controller; D. B. Mac- 
Dougall, associate head, Field Depart- 
ment; J. T. Reid, Research Manager 
(Monday); and Maurice Barrangon, 
Editorial (Sunday). 

The following actions are of interest. 

Constitution and By-Laws Committee. 
Amendments to the Constitution. The 
Secretary reported on the Tellers report 
of May 17, 1960. (See Mecnanicar 
ENGINEERING, July, 1960, page 117.) 

Amendments to By-Laws. The Council 
voted to adopt the amendments to Article 
B5, Par. 4; Article B6A, Pars. 10, 11, 12, 
13, 14, 14-A, 14-B, 14-C, 14D, 15, 15-A, 
15-B, 15-C, 16, 16-A, 17, 17-A, 17-C, 18, 
18-A, 18-B-4, 18-C, 19, 19-A, 20; Article 
B7, Pars. 1, 6, 13, 14; Article B9, Par. 
1; Article B10, Par. 4; and Article B11, 
Pars. 7, 9. 

Change in Administrative Year. Realiz- 
ing that the change in the administrative 
year will require the extension of the 
term of office by six months of all Council 
members elected on the September ballot, 
the Council in accordance with Article 
B6, Par. 4, voted to include an explana- 
tion on the ballot for new officers so that 
the exception to Article C7, Section 4 of 
the Constitution and By-Laws will be 
concurred in by the members for this 
slate of officers. 

Amendments to the Rules. \n accord- 
ance with the acceptance of the report of 
the Regional Delegates, the Council 
voted to approve the amendments to 
Article R7, Rules 4,7, and 8; and Article 
R16, Rules 1, 4, and §. The following 


Rules, approved by the Council on Nov. 
29-30, 1959, Article R7, Rule 1; Article 
R9, Rule 1; and Article R10, Rule 2 
became effective June 5-6, 1960, when re- 
lated By-Laws were adopted. 

Board on Education. Standing Commit- 
tee on Scholarships and Student Loan 
Funds. The Council voted to delegate to 
the Board on Education the responsibil- 
ity of appointing a Standing Committee 
under the Board to handle the matters 
relative to the administration of scholar- 
ships and student loan funds of the 
Society. 

Research Executive Committee. Supp/e- 
ments to Research Agreements 84-3 and 
7SP-5. In accordance with the delegation 
of authority given to the Board on Tech- 
nology by the Council on Nov. 30, 1959, 
and with the approval of the Research 
Executive Committee, the Secretary 
signed Supplement No. 2 to Research 
Agreement 84-3 between ASME and 
Brown University extending the maxi- 
mum sum to be paid from $73,000 to 
$88,000; and Supplement No. 2 to Re- 
search Agreement 7SP-5 with The Univer- 
sity of Michigan extending the expiration 
date from May 25, 1960, to Oct. 1, 1960. 

Metals Engineering Division. Custodian 
Fund. The Council approved the es- 
tablishment of a Custodian Fund for the 
Metals Engineering Division. 

Special Committee on Regional Affairs. 
Realigment of Regions II, Ul, IV, and V. 
Vice-President Little, Region IV, as 
chairman of a special committee ap- 
pointed to study the possible realignment 
of Regions II, III, 1V,and V. The possi- 
bility of dividing the present Region IV 
into two units, thereby adding an ad- 
ditional Region, has been referred to the 
Organization Committee for considera- 
tion. 

Committee on Regional Affairs. The 
Council approved the establishment of a 
Standing Committee on Regional Affairs 
under the direction of the Council; and 
delegated authority to this Committee 
to act directly on matters relating to the 
establishment, transfer, reorganization, 
and realignment of Sections, Subsections, 
Groups, Student Sections, Mechanical 
Engineering Clubs, and all rules and pro- 
cedures for their operation within the 
framework of the Constitution, By- 
Laws, and Rules within the budgetary 
limits set by the Council; and requested 
the Constitution and By-Laws Committee 
to make the necessary recommendation 
for an addition to the By-Laws. 

Sections. Reassignment of Counties From 
the North Texas Section to the Mid- 
Continent Section. The Council author- 
ized the transfer of the following Coun- 
ties in Texas from the North Texas 
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Section to the Mid-Continent Sec- 
tion: Bowie, Titus, Morris, Cass, Camp, 
Upshur, Marion, Gregg, Rusk, Shelby, 
Harrison, Panola, Nacogdoches, San 
Augustine, and Sabine for inclusion in the 
territory of the Shreveport Subsection of 
the Mid-Continent Section. 

Reassignment of Parishes in Louisiana 
From the New Orleans Section to the Mid- 
Continent Section. The Council authorized 
the transfer of the following Parishes in 
Louisiana from the New Orleans Section 
to the Mid-Continent Section: Sabine, 
Winn, Jackson, Lincoln, Ouachita, 
Union, Tensas, Madison, Franklin, Rich- 
land, Caldwell, Natchitoches, More- 
house, West Carroll, and East Carroll for 
inclusion in the territory of the Shreve- 
port Subsection of the Mid-Continent 
Section. 

North-East Florida Section. The Coun- 
cil approved the establishment of the 
North-East Florida Section with head- 
quarters at Jacksonville, Fla., and the 
territory to cover the following counties: 
Alachua, Baker, Bradford, Clay, Colum- 
bia, Dixie, Duval, Flagler, Franklin, 
Gasden, Gilchrist, Hamilton, Jefferson, 
Lafayette, Leon, Levy, Liberty, Madison, 
Marion, Nassau, Putnam, Saint Johns, 
Suwanee, Taylor, Union, and Wakulla. 

Palm Beach Section. The Council au- 
thorized the formation of the Palm Beach 
Section with headquarters in West Palm 
Beach, Fla., and the territory to cover the 
following Counties in Florida: Lee, 
Hendry, Palm Beach, Martin, and St. 
Lucie. 

Southeast Group of the Northern New 
England Section. The Council authorized 
the formation of the Southeast Group of 
the Northern New England Section with 
headquarters to be at Dover, N. H., and 
the territory to cover the Counties of: 
Rockingham, Belknap, Strafford, Hills- 
boro, and Merrimack in New Hampshire; 
and York in Maine. 

New Mexico Section. In connection 
with the realignment of Regions, the 
Council at its meeting, Nov. 30, 1959, ap- 
proved the transfer of certain Texas 
Counties from the North Texas Section to 
the New Mexico Section subject to ap- 
proval of the North Texas and New 
Mexico Sections. The North Texas and 
New Mexico Sections have approved the 
transfer. 

Change of Northern New Jersey Section 
Name. The Council authorized the 
change of name of the Northern New 
Jersey Section to North Jersey Section. 

Affiliation of Sections With Local Engi- 
neering Groups. At its meeting on Nov. 
29, 1959, the Council withheld approval 
of the affiliation of the Los Angeles and 
San Francisco Sections with the Cali- 
fornia Legislative Council of Professional 
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Engineers pending advice of legal coun- 
sel. Upon recommendation of a Com- 
mittee appointed by the President, the 
Counci! voted (4) to rescind approval 
to the Los Angeles Section to affiliate 
with the California Legislative Council; 
(6) to deny approval to the San Francisco 
Section to affiliate with the California 
Legislative Council; (c) to direct the 
Secretary to compose a letter, subject 
to the approval of legal counsel and 
signed by the President, containing the 
following points: 1, San Francisco and 
Los Angeles Sections must immediately 
disassociate themselves from the Cali- 
fornia Legislative Council; 2, explain 
the inconsistent previous actions by the 
Council in this matter; 3, reiterate the 
philosophy of why this action must be 
taken; and 4, point out that members as 
individuals may and are urged to meet 
their civic and professional obligations by 
supporting such activities through suita- 
ble channels; and (@) to refer this matter 
to the Constitution and By-Laws and 
Organization Committees for examina- 
tion and recommendation for modifica- 
tion of the Constitution, By-Laws, and 
Rules as well as Council Policies to 
tighten control as necessary to prevent 
recurrence of this situation. 

Citrus Conference. Vice-President Lit- 
tle, Region IV, reported that successful 
Citrus Conferences under the auspices of 
the ASME Florida Section have been held 
during the past five years and that the 
Florida Section would welcome some 
assistance from one of the Professional 
Divisions. Vice-President Little was 
advised that an invitation for such ,as- 
sistance should be extended by the 
Florida Section to the ASME Professional 
Divisions Planning Committee. 

1960 Winter Annual Meeting. The Coun- 
cil’s schedule of meetings was approved. 
The following suggested topics for the 
Joint Conference of the Council, Boards, 
and Standing Committees to be held 
Sunday evening, November 27, were 
referred to the Executive Committee of 
the Council for final decision: (4) What 
is Mechanical Engineering? (6) Engi- 
necring in the Twenty-First Century; (c) 
The Place of the Mechanical Engineer in 
Our Society; (¢) Obligations of the Engi- 
neer; (¢) How Can We Serve Our Mem- 
bers Better? 

Annual Report. The Council authorized 
the preparation and distribution of the 
1960 Annual Report of the Society to all 
members as a supplementary edition to 
the January, 1961, issue of MecHANICAL 
ENGINEERING. 

Regional Delegates Conference. The 
Council voted (4) to receive the report of 
the 1960 Regional Delegates Conference; 
(6) to approve Item No. 6, using one en- 


velope for ballot returns, and Item No. 
43, changing the Society's regional and 
administrative years to July 1 through 
June 30; (c) to approve the necessary 
amendments to the By-Laws to permit 
these changes; (@) to refer the other 
recommendation to the committee con- 
cerned for report to the Executive Com- 
mittee of the Council in September; and 
(¢) to express sincere appreciation to the 
Regional Delegates for their efforts on be- 
half of the Society. Certificates were 
presented to cach Regional Delegate by 
President Cisler. 

Engineering Societies Personnel Service, 
Inc. Upon reviewing the financial status 
of ESPS, the Council voted (4) to recom- 
mend that ESPS reorganize itself to live 
within its income; and should this not 
be accomplished, (4) to recommend the 
discontinuance of the service as the 
ASME will not lend financial support to 
ESPS; and (c) to advise the other 
Founder Societies of this action. 

Unity of the Profession. ASME Advi- 
sory Committee on Unity. A report of the 
Committee and a report of the Task 
Force of Past-Presidents were distributed 
for study prior to the mecting. After 
some open discussion, the Advisory Com- 
mittee on Unity was charged with the 
task of presenting a plan which might be 
proposed to the current presidents of the 
Founder Societies and NSPE. 

Member Gifts Campaign. President Cis- 
ler reported on the status of the cam- 
paign. (See pp. 100-101 of this maga- 
zine.) The Council authorized the Na- 
tional Member Gifts Committee to study 
the feasibility of installing a plaque in 
the reception room of ASME to recognize 
those individual members, Sections, and 
Professional Divisions who have given 
generously; and to report to the Execu- 
tive Committee of the Council in Septem- 
ber. 

Societe Royale Belge des Ingenieurs et des 
Industriels. The Council voted to send 
greetings to the society on the occasion of 
its 75th Anniversary and to designate 
J. D. Wilding Honorary Vice-President 
to represent the Society at the ceremonies 
held June 21-24, 1960, in Brussels, 
Belgium. 

Pan American Federation of Engineering 
Societies (UPADI). The Council recom- 
mended to EJC that S. E. Reimel be ap- 
pointed as a delegate to the Seventh Con- 
vention of UPADI, Sept. 19-23, 1960, in 
Buenos Aires, Argentina. 

Elmer A. Sperry Board of Award. The 
Council approved the amendment to the 
Elmer A. Sperry Board of Award Rules 
providing for a fifth participating so- 
ciety; namely, the Institute of the Acro- 
nautical Sciences. 
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Certificates of Award. Faculty Advisers. 
The Council authorized certificates of 
awards for the following Faculty Ad- 
visers to Student Sections: Robert D. 
LaRue, Colorado State University Sec- 
tion; and Albert D. Ford, University of 
New Mexico Section. 

Member Gifts Campaign Chairmen. 
Regional Chairman Ernst W. Allardt, 
Region V, 100 per cent of its quota. 
Section Chairmen: Erskine Vandergrift, 
Birmingham, exceeded quota; Charles 
D. Birget, Central Michigan, more than 
fifty per cent of members giving; and 
Albert Chapman, Detroit, exceeded 
quota. 

Board on Codes and Standards, H. M. 
Turner, Chairman of ASA Sectional Com- 
mittee Y10-Letter Symbols. 


Retired Professional Division Chairman. 


John K. Bryan, chairman, Maintenance 
and Plant Engineering Division. 

Retired Section Chairmen. 1958-1959, 
Carl D. Lingenfelter, Hartford; Charles 
Morgan, San Diego; G. J. Hanks, Jr., 
West Virginia; W. A. Lineberry, Nash- 
ville Subsection; William Cooperman, 
Northern New Jersey Subsection; and 
Frank J. Butler, Ohio Valley Subsection; 
for 1959-1960, G. J. Allman, West Vir- 
ginia. 

1960 Nominating Committee. John C. 
Reed, Chairman; J. W. McKiernan, 
Secretary; Henry E. Aldrich, J. David 
Carr, Emmett E. Day, Rodger B. Dow- 
dell, T. Randall DuBois, William E. 
Hammond, Frank K. Mitchell, Walter B. 
Moen, and Everett P. Partridge. 

1960 Agenda Committee. Herbert A. 
Jespersen, Chairman. 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC 
[Agency] 


Tuess items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical and Petrcleum Engineers, is 
available to all engineers, members or non- 
members, and is run on a nonprofit basis. 

If you are interested in any of these listings, 
and are not registered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result of 


NEW YORK 
8 West 40 St. 


Men Available‘ 


Chicago Office 


Mechanical Engineer, BSME, MSME; 33; 
11 years’ ME research and product- development 
experience. Background in mechanisms, stress, 
dynamics and environmental analysis of air- 
craft electronic, ordnance, turbomachinery, and 
heat-transfer equipment. $13,000. Chicago 
area preferred. Me-1115-Chicago. 


Project Engineer, BSME, Mo. Professional 
License; 39; substantial experience in plant 
layout, manufacturing methods, product de- 
velopment, economic studies, extensive mene 
contact during field-work supervision. $12 
Will relocate or travel as required. Me- 1116. 
Chicago. 


Design Engineer or Stress Analyst, BSME; 
37; 11 years with manufacturer of farm and 
industrial tractors; engine design; stress analysis 
and test instrumentation. minimum. 
Midwest preferred. Me-1117- Chicago. 


Research and Development bes genes BSME; 
31; eight years’ experience wit earthmoving 
equipment manufacturer; last four years in 
development of hydraulic controls. Initial work 
with experimental stress analysis. Available 


1 All men listed hold some form of ASME 
membership. 
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CHICAGO 
29 East Madison St. 


these listings you will pay the regular employ- 
ment fee of 60 per cent of the first month's salary 
if a nonmember, or 50 per cent if a member. 
Also, that you will agree to sign our place- 
ment-fee agreement which will be mailed to 
you immediately, by our office, after receiving 
your application. In sending applications be 
surg to list the key and job number. 

When making application for a position 
include eight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 


SAN FRANCISCO 
57 Post St. 


immediately. $8500. Midwest. Me-1118- 


Chicago. 


Mechanical Engineer, BS(ME) MBA; 32; 
1953 to date with same organization; started 
as recent graduate, promoted to project engineer 
in design, and installation 
of food-p nt. Chicago area 
only. Me- 1133- Chicago. 


Sales, or Service 
BSIE, 1950, BSME, 


Engineer, 
1955; 


Univ., 
36; 30/3 years department of multiplant com- 


Brad 


pany which manufactures thermostats, relays, 
switches; one year product design, one year 
product evaluation, one year administrative 
engineer, half year senior production engineer, 
one year design aircraft components; two years 
sales engineer, gaskets and oil seals to OEM dis- 
tributors; two years field engineer, gas-fired 
boilers and water heaters. 9 . Mid- 
west or Great Plains. Me-1134- Chicago. 


Engineer, small plant-production manage- 
ment, BSME; 42; purchasing, installation, 
service, operating, testing of electrical, me- 
chanical, and hydraulic power machinery, office 
management, order handling, warehousing. 
$8000. Location immaterial. BMe-1188- Chicago. 


Research and Develop t Engi , BS 
and MS(ME); 29; six years’ experience in R&D 
for nationally known engineering and research 
organizations. Experience entails application of 
engineering mechanics (dynamics, vibrations, 


1960 RDC Senior Delegates. Willard 
P. Berggren, Paul T. Paraskevas, Mervin 
B. Hogaa, Edwin E. Burroughs, George 
E. Shimp, S. P. Kezios, John M. Simon- 
sen, and Andrew A. Rasmussen. 


Appointments. Membership Develop- 
ment Committee. The Council approved 
the appointment of Robert J. Heinzman 
and Ralph P. Pochank as Junior Repre- 
sentatives to the Membership Develop- 
ment Committee for one year, subject to 
approval by the Organization Com- 
mittee. 

Presidential. Tellers—Constitutional 
Amendments, Herman H. Johnson, S. A. 
Salma, and William Vopat. 

Vice-Presidential. Charles G. Parker, 
Chairman Region I Sections Committee 
to fill unexpired term of Henry Mc- 
Cabe. 


stress analysis, fluid mechanics, lubrication, 
machine design, engineering mathematics) and 
laboratory analysis to machinery and structural 
problems Chicago area Me-1136- 
Chicago 


Maintenance Superintendent, BS(ME); 37; 
seven years’ experience in maintenance of power- 
plant equipment. Presently in charge of main- 
tenance in modern coal-burning plant of 332 
mw capacity. Four years’ experience in testing 
plant equipment and maintaining instruments 
and controls. $12,000. Middlewest or West. 
Me-1137-Chicago. 


New York Office 


Member of Staff, PhD, ME, 
manufacture, design, development, 
administration. $15,000. East. Me-839. 


Manager, R&D, BSEE and postgraduate work, 
experienced in electrical, mechanical, and in- 
dustrial engineering. $15,000 Location im- 
material. Me-840. 


Chief Engineer or Plant Manager’s Position 
Desired; BSME, PE; 12 years chemical-plant 
engineering and design, administration; three 
years engineering sales. Extensive construction, 
maintenance, and electrical experience. Over 
$11,500. Either coast, foreign service con- 
sidered. Me-841. 


Mechanical Engineer, PE, experienced in in- 
stallation of mechanical equipment of buildings 
and medium power plants, at responsible levels, 
including plumbing, mechanical, and sprinkler 
systems. Seeks connection with contractors or 
professional engineer. Open. East-near central 
location. Me-842. 


General Monsgt, Works Manager, or Fac- 
tory Manager, ME, 18 years’ experience in charge 
of various types of metalworking plants; heavy 
experience in labor relations. $18,000, plus. 
East. Me-843. 


Chief Engineer for designer and manufacturer 
of heavy, quality, mechanical industrial equip- 
ment. Over ten years’ successful experience in- 
cluding design, policy determination, customer 
contact, planning and organization, personnel 
selection and training, research and develop- 
ment, plant engineering, and maintenance. 
Open. Northeast. Me-844 


Mechanical with consulting engi- 
neering firm, preferably specialized in heating, 
ventilating, and air conditioning; BME; recently 
released from U.S. Navy. $6300 Westchester 
County or New York City. Me-845. 


Manufacturing Engineer or Plant Superin- 
tendent, ME; practical manufacturing engineer- 
ing. Precision metalworking. R&D. De- 
velopment of complete manufacturing processes 
from operation planning to shipping. Line 
management of production operations. Crea- 
tion of means to solve unusual mechanical prob- 

e-846. 


experienced in 
research, 
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Design, Development Engineer, diesel e 
BME; 45; 17 years’ experience in engine- 
development lab: design cylinder head and com- 
bustion chamber, test engines, test apparatus 
valve mechanism, engine balance. Four years 
tractor-engine layout and installation. PE, 


Sales Engineer, BSc Engineering Brown Uni- 
versity, 1948; over 12 years’ experience in engi- 
neering and sale of heat exchangers. Sale of water- 
tube boilers, vessels, refrigeration equipment 
Past five years included managerial duties 
$12,000 plus). New York Metropolitan area. 
Me-848. 


Mechanical Engi , BSME, PE; 35; 11 
years’ design experience with central station 
steampower plants, including: Evaluation 
studies, specification preparation, flow diagrams; 
testing for fluid flow, heat transfer, bulk handling, 
and coal-combustion systems. {£$9000. Open 
Me-849 


San Francisco Office 


Tool Design or Detailer, Mechanical-Tool 
Engineering (Budapest), 33. Ten years’ ex- 
perience in layout, detail, design, redesign of 
earthmoving equipment, hydraulic pumps, jigs, 
fixtures, special tools, electronic components for 
microchemical laboratory, missile production; 
manufacturer. $7800. Prefers San Francisco 
Bay area. Home: San Francisco. Se-1886 


Teacher, Designer, MSME, 34. Six years’ 
college teaching in United States and overseas 
subjects (structure of materials, engineering 
mechanics, kinematics, thermodynamics) 
$5000. Prefers Calif, New England. Home: 
Utah. Se-1507 


Plant Engineer, Designer, ME, 47. Licensed 
ME, Calif.; 24 years’ experience in charge of 
engineering, estimating, plant layouts, mechani- 
cal and piping design, construction specifications; 
supervised engineers and draftsmen, tool engineer 
for aircraft machining, purchase equipment for 
process industries, manufacturers. $9000. Pre- 
fers San Francisco Bay area. Home: San 
Francisco East Bay. Se-128. 


Sales, Industrial Engineer, IE, 37. Four 
years’ manager Mexican office for sales of steelmill 
equipment $9,000-$10,000 Prefers Mexico, 
Latin America. Home: San Francisco. Se-146. 


Project Engineer, Liaison, ME, 33. Four 
years’ machine design, layouts, preliminary 
design, liaison for wire and screen manufacturer. 
Two years’ checking drawings for release to 
shop; grain driers manufacturer. One year 
estimating, supervising crews, reports for utility 
Two years’ purchase of controls, machinery, 
parts, steelsheets for furnace and sheetmetal 
company. $8400. Prefers San Francisco Bay 
area. Home: Calif. Se-107. 


Plant Engineer, ME, 47, 24 years’ experience 
engineering studies, develop layouts, supervise 
drawings, specifications, select equipment, capital 
forecasts, charge maintenance, construction for 
steel castings, forgings manufacturer, foundries. 
$10,000. Prefers West, Midwest, South. Home: 
East. Se-103. 


Manager, Section Head, ME, 31. Experience 
in cost estimate, budgeting, test plan, schedule, 
government specifications, reports. design (cab- 
inets, electromechanical devices, test setup), 
drafting reliability, packaging, cryogenics, foam 
plastic mass flowmeters, and production engineer. 
$12,500. Pre ers San Jose area’ Home Mass 
Se-1763. 


Production Engineer, GenlE, 38. RPE, 15 
years’ experience in plant engineering, methods, 
research and development, processing in major 
appliance and automotive equipment fields. 
pee Prefers Calif., Midwest. Home: III. 
Se-174 


MSEE, 
53. Reg. Calif., Ore., and Texas. Wide 
experience with belthaers: designers, manufacturers 
in all types of power-system engineering applica- 
tion and supervision; generation, transmission, 
distribution; planning, reports, design. $14, 
Prefers, Calif. Home: Calif. Se-1897 


Sales, ME, 39. Licensed ME Calif; 20 
years’ sales of commercial water heaters, air 
conditioning, pumps, controls, ventilating, agri- 
cultural machinery; ten years’ construction, 
installation, maintenance of equipment for 
contractors, manufacturers. Salary open. Pre- 
fers: San Francisco Bay area. Home: San 
lrancisco East Bay. Se-387. 


Designer, Draftsman, ME (Holland), 32. 
Three years’ experience design aircraft compo- 
nents, cost estimate, co-ordinate purchasing, 
schedule, instruction, preliminary run until 
accepted by production. Aliso some experience 
on tool design of fixtures and parts. 


Electrical Engineer, 
N 
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Keep Your ASME Records Up to Date 


The ASME Secretary’s Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in 9 master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


ASME Master-File Information 


your grade of membership and year 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. Consult the form on this 
page for the Divisions to which these 
letters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-affiliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 


LAST NAME 


FIRST NAME 


MIDDLE NAMF 


POSITION TITLE 


¢.g., Design Engineer, Supt. of Construction, Manager in Charge of Sales, etc. 


NATURE OF WORK DONE 


NAME OF EMPLOYER (Give name in full) 


EMPLOYER'S ADDRESS 


City 


ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER; e.g., Turbine Mfrs., M 


Oil Refinery Contractors, Mfr's. Representative, etc. 


PRIOR HOME ADDRESS 


* CHECK “FOR MAIL” 
ADDRESS 


| subscribe to 


Mecuanicat ENGINEERING 

[_] Journal of Engineering for Power 
(_] Journal of Engineering for Industry 
{_] Journal of Heat Transfer 

{_] Journal of Basic Engineering 

{_] Journal of Applied Mechanics 

(_) Applied Mechanics Reviews 


Professional Divisions in which I am interested (no more than three) are marked X. 


A—Aviation 

B—Applied Mechanics 

D—Materials Handling 
|] E—Oil and Gas Power 
F—Fuels 

|_| G—Safety 

H—Hydraulics 

I—Human Factors Group [(_] R—Railroad 


J—Metals Engineering 

{_] K—Heat Transfer 

{_] L—Process Industries 

(_] M—Production Engineering 
N—Machine 
O—Lubrication 

P—Petroleum 

Q—Nuclear Engineering 


Design ) V—Gas Turbine Power 


Address changes effective 


when received prior ta: 


10th of preceding month 
20th of preceding month 


Ist of preceding month 


S—Power 

T—Textile 

{_] U—Maintenance and 
Plant Enginecring 


W—Wood Industries 

© Y—Rubber and Plastics 

Z—Instruments and 
Regulators 
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Division, if any 
i 
= 
| | Zone State ( 
° 
lanagement Consultants, 
HOME ADDRESS City Zone State 
City Zone State 
| 
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Home: San 


Prefers San Francisco Bay area 
Francisco Bay area. Se-393. 


Construction Manager, CE, 48, 12 years’ 
reports and design; 14 years’ construction-office 
engineer to superintendent Experience in co- 
ordinating construction, various types contracts 
and subcontracts. $9600 Prefers South- 
owe or Central Calif. Home: Idaho. Se- 
1864 


Manufacturing and Sales Manager, Engineer- 
ing Administration, 37, ten years’ experience in 
charge of manufacturing phases (responsible for 
selection, training, and initial guidance of manu- 
facturing representative countrywide, charge of 
sales) and processing methods (tool design, 
manufacturing core drive-mechanics); manu- 
facturing companies. $13,500 Prefers San 
Francisco Bay area, West. Home: Ill. Se- 
533. 

Senior Mechanical Engineer or Machine 
Draftsman, ME, 30. Emphasis in school on 
board design work. Thorough training in practical 
design crafting along with theory. Desires work 
that requires persistence and involves practical 
design, installation, or layout drafting. $4800. 
Prefers San Francisco or San Francisco East Bay 
Home: Calif. Se-529 


Positions Available 


Chicago Office 


Mechanical Engineer, graduate, 28-35, good 
background in machine design, construction, and 
equipment layout Responsibilities will include 
planning, design, and plant layout in connection 
with new processing facilities in a rapidly expand- 
ingcompany. Idaho. C-8189 


Research and Devel t Engi » graduate 
mechanical or chemical, to 45; for research on 
general packaging. Will head up process develov- 
ment in paper converting and plastics. Will 
be responsible for supervising department of 
about 40 engineers and technicians Modern 
laboratory full equipped, for a container manu- 
facturer. To $17,000. Company will pay 
placement fee. Chicago, Ill. C-8185 


Production Control Manager, graduate or 
equivalent, to 55, at least 5 years’ experience in 
development of manufacturing departmental 
capacities and machine loading for purpose of 
planning, scheduling, and controlling production 
in plant employing at least 750. Will be respon- 
sible for planning, scheduling, and controlling 
all production involved in a multivlant, custom, 
and volume shop manufacturing several lines of 
wood and steel professional and laboratory 
furniture related to raw materials, materials in 
process, and finished goods Must be good 
organizer and capable of reorganizing a depart- 
ment Previous experience with mechanized 
data systems such as IBM preferred. Will 
supervise warehouse, shipping, and receiving 
foremen; product line supervisors; inventory 
control supervisors; chief storekeeper; traffic 
manager and nonexempt factory and office 
employees. $10.000-$12,000. Employer might 
negotiate fee. Wis. C-8181 


Mechanica! Engineer, several years’ experience 
in machine design similar to foundry or road- 
building machines. Small company with world- 
wide sales $8500-$10,000. Okla. C-8165 


Mechanical Power-Plant Engineer, graduate, 
at least ten vears’ experience in mechanical 
utility-power-nplant management Must know 
utility operations Will make studies of most 
feasible plant location from economical stand- 
point. Contacts will be at high-executive levels, 
limited travel. Position with a _ consultant. 
$12,000-$15,000, depending upon experience 
Employer will pay placement fee. Chicago, 
Til, C-8151 


Senior Design and Development Engineer, 
graduate mechanical, to 45, at least five years’ 
experience in product and machine design, for 
company which designs and builds own machinery 
for coating and wrapping industrial process 
piping. Duties will be to design new and improve 
present equipment to speed up and save labor 
Will be in charge of engineering department of 
12. $12.000-$15,000. Employer might negoti- 
ate placement fee Northwest suburb of Chicago, 
C-8147 


New York Office 


Production Engineer, 25-35, graduate mechani- 
cal, with a metallurgy minor desired, practical 
experience in production engineering involving 
the metalmaking or metal-fabricating industry; 
equipment design experience; familiarity with 
various kinds of metals and their characteristics; 
some knowledge of factors affecting the structure 
and constitution of alloys. Under direction, will 
be responsible for providing technical service to 
all departments in materials division for the 
purpose of improving and development, mainte- 
nance and economic utilization of division’s 
facilities to produce a io quality at min- 
imum cost. Conn. W-9268 


Manager-Chief Engineer to supervise the 
running of a smal! plant and the engineering and 
design of mechanical grab pick up machinery. 
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Additional listings of positions and 
men available are maintained in the 
offices of E.S.P.S. Direct inquiries to 
nearest office. A weekly bulletin of 
engineering positions open is available 
at a subscription rate of $3.50 per 
quarter or $12 per annum for mem- 
bers; $4.50 per quarter or $14 per 
annum for nonmembers, payable in 
advance. 


About $12,000. Company pays placement fee 
Conn. W-9260. 


Plant Industrial Engineer, at least five years’ 
experience in wage incentives, standards, meth- 
ods planning, work simplification, and cost 
reduction. $9500-$9900. Upstate N. WwW 


59 


Sales Engineer, mechanical degree, machinery 
sales experience, to sell bag and packaging 
machinery and equipment. To$9000. New York, 
N.Y. W-9256 


Personnel Assistant, degree in labor relations, 
psychology, or business administration, graduate 
work favorably considered. Some’ general 
personnel experience including employment 
interviewing. Will be in charge of recruit- 
ing activity including the hiring of manpower, 
advertising, agency contacts, screening, etc., 
and will assist in the co-ordination of manage- 
ment ae program. To $8500. N. Y. 
State. W-925: 


Engineers. (a) Process engineer, BS or 
master’s in engineering, some experience in 
machine design and maintenance. Interested in 
the installation, operation, and maintenance of 
complex equipment in the plastics industry 
$6500-$8500 (6) Junior engineer, BS me- 
chanical or chemical engineering. One to three 
years in packaging or a related field and an 
interest or training in economic analysis. $6500 
$7500 (c) Junior engineer, experience as 
afore-mentioned. However, instead of economic 
training should be ert in mechanical de- 
vices. N. Y.State. W-924 


Boiler Design Engineer, graduate mechanical 
or equivalent, minimum of five years’ experience 
in design, development; project engineering. on 
all types of boilers, watertube, firetube, and 
waste heat, high and low pressure. Heat 
recovery experience desirable. Open. Pa. W- 
9245(a) 


Professor for Mechanical Engineering Depart- 
ment, master’s degree desirable Capable of 
teaching fluid mechanics, thermodynamics, and 
heat transfer. New England. W-9241. 


Chief Product Engineer, mechanical graduate, 
35-50, minimum of five years’ supervisory experi- 
ence at the level of section head within a product- 
engineering department. Some experience in the 
electrical or electronic field. Should be familiar 
with stamped and machined components and 
a background in office machine, aircraft, auto- 
motive, or major appliance industries. With 
full responsibility for all phases of design engi- 
neering, product design, together with related 
research and development functions. $12,000 
$14,000a year. N.Y.State. W-9239 


Industrial Engineers, industrial or mechanical 
engineering degree, none to five years’ experi- 
ence in methods and procedures analysis and 
evaluation, preferably in the heavy steel or alloy 
tank business. Duties will include studies 
directed at cost savings both in manufacturing 
and possibly in office areas and may include plant 
layout work. Salary open. Company will pay 
placement fee and moving expenses Western 
N.Y. State. W-9229 


Mechanical Engineers. (a) Designer. Will 
be responsible for the mechanical design of re- 
search prototype equipment used in the manu- 
facture of semiconductor materials. (b) De- 
signer with one to five years’ experience for work 
in process-system design Should be familiar 
with applications of chemical-process equipment. 
Work involves application and modification of 
existing equipment, plant layout, equipment 
sizing, utilizing both wet and dry-processing 
techniques, and specs preparation Salary com- 
mensurate with experience and ability. Mid- 
west. W-9227 


Engineers. (a) Senior mechanical engineers, 
graduates, five to eight years’ experience in any 
of the following fields: Component evaluation, 
specifications and design, circuit design utilizing 
rotating servo components, including precision 
potentiometers. Some of this experience should 
have been with a potentiometer manufacturer 
$9000-$11,000. (6b) Quality-control manager 
who has worked as assistant to quality-control 
manager on electromechanical devices. $8000 
$10,000 a year. Westchester County, N. Y. 
W-9211. 


Senior Project Engineer, graduate mechanical, 
strong technical background derived from sub 
stantial experience in design and development 
of special machinery and mechanisms, particularly 
in the packaging-machine field Heavy ad- 
ministrative and executive skills required. 
Will direct design and development of machinery 
to meet customer needs; supervise redesign of 
standard machines to reduce cost and improve 
performance; initiate engineering projects, pro- 
cedures, and programs to improve engineering 
functions. $15,000tostart. East. /-9209. 


Engineers. (a) Manager of semiworks 
manufacturing, degree in mechanical or chemical 
engineering, and experienced in manufacturing 
supervision in the process industries. $10,000- 
$15,000 (b) Senior process engineer, BS in 
engineering, at least three years’ direct experi- 
ence in printing films, partly by flexography. 
Will be assigned in the commercial development 
department of research and development. 
7000-$11,000. N.Y.State. W-9204 


Senior Designer, at least ten years’ supervisory 
design experience on heating, ventilating, and 
air-conditioning systems for commercial and 
buildings $10,000-$12,000. New 
York, Y W-9190 


Assistant Sales Manager, Northeastern Re- 
placement Sales and Service Division, ME degree 
preferred, experience in selling and servicing 
industrial and automotive distributors. Sales 
management experience; preferably with bear- 
ings experience Travel approximately 30-40 
per cent of time. Headquarters, central N. J 
W-9186 


Senior Mechanical Engineer, graduate, N. Y 
State PE license, and at least five years’ design 
and specification experience in heating, ventilat- 
ing. and air-handling fields including nuclear 
radiation. $10,000-$12,000. New York, N. Y. 

’-9172 


Mechanical Design Engineer, graduate, 26- 
535, three to six years’ mechanicl design experi- 
ence, including 1'/: years actual board work 
Experience should be with precision components. 
Pamiliarity with hydraulics, materials, military 
design practices, and specs desirable Will be 
responsible for mechanical design for precision 
electrohydraulic components $8000-$10,000, 
plus profit sharing and exceptional supplementary 
benefits. Company pays placement fee, reloca 
tion, and interviewing expenses. Apply by letter, 
including present and expected salary. Buffalo, 
N. Y. area W-9165 


Senior Engineer, 35-45, mechanical graduate, 
to be in charge of a new product development 
department, on light precision mechanical 
products and machinery. Some knowledge of 
pneumatics and creative ability desirable. $12'- 
000-$15,000. R.I. W-9154. 


San Francisco Office 

Field Engineer, ME, minimum five years’ 
experience, preferably more, in heavy pipe 
detailing and layout Knowledge of pumps, 
fans, blowers, and other equipment encountered 
in hydraulic powerhouse. Should be able to 
make field changes and designs, expedite mate- 
rials, work up bills and materials, assist super- 
intendent, keep track of progress. Salary com- 
mensurate with experience. For an engineering- 
builder. S.D 3j-5402-R. 


Estimator, ME, recent grad to two years’ 
working experience with interest and aptitude 
in training for take-off and estimating heavy 
piping, fans, pumps, blowers, etc. For heavy 
equipment installation. For an engineering- 
builder. Salary competitive. San Francisco. 
Sj-5401-R. 


Plant Engineer, ME, under 40, well-qualified 
in maintenance, procedures, new equipment, 
power, water, steam, and able to supervise some 
board work, preferably in food industries. Capa- 
bilities to assume complete responsibility in 
three-plant operation i $500 thousand to I'/: 
million dollar value. For food-packing company. 
$650 $850 San Francisco Peninsula. Si- 
5396-R. 


Outside Sales, preferably civil or mechanical 
or equivalent experience. Familiar with pumps 
and application and must be sale-minded. Min- 
imum five years’ experience in outside sales 
$600-$700. Sacramento. Sj-5386 


Inside Office Engineer, CE or ME. Some 
engineering knowledge and office management 
experience. Interest in doing detail work. To 
do pump application work, postorder handling, 
general office management. $600-$700. San 
Francisco Peninsula. Sj-5385. 

Sales, preferably with engineering degree (ME, 
EE, ChE, IE), 25-30. Previous experience not 
necessary but helpful. Will work in laboratory 
to become familiar with material; some training. 
Car furnished. $500-$650, plus benefits. Los 
Angeles San Francisco, headquarters. Sj- 
5384 

Design, draftsman, engineering background. 


Some to extensive experience drafting and 
assisting designers on piping for refinery, chemical 
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plants, steam power plants. For the refinery 
and piping division of a large engineering builder. 
$400--$700. San Francisco. Sj-5373 


Design Project Engineers, ME or ChE. 
Experienced and completely familiar with process 
design work for chemical plant Should be 
able to relate all phases of this type of work 
from beginning to end. For an engineering 
builder. San Francisco. Sj-5372. 


Design Engineers, ME. Well qualified by 
recent and substantial experience to detail with 
major design and engineering problems relating 
to complete steam power plant. For an engi- 
neering builder. San Francisco, Sj-5371 


Industrial Sales Engineer, engineering degree, 
28-40. Well qualified by recent experience to 
promote and sell regulators, pneumatic and 
electronic recorders, transmitters, valves and 
controllers, pressure temperature and humidity 
to OEM accounts, processing industries, whole- 
salers, and consulting engineers on a noninstalled 
basis. For Seattle, Los Angeles, Portland, and 
Oregon. For a manufacturer. $7200-$10,000. 
$j-5362. 

Sales, engineering degree. Well qualified by 
current experience to deal with West Coast 
users of semiconductor base materials. Should 
know clientele and be thoroughly familiar with 
marketing and uses of semiconductor materials 
For a manufacturer. $12,000, plus incentive and 
bonus. West Coastterritory. Sj-5360 


Field, Office Engineer, CE, ME, or other 
degree, under 30, preferably with minimum of 
two years’ work experience with military training 
completed. Some familiarity with construction 
plans, specifications, and building methods 
Train for ten weeks in Eastern headquarters, 
return to inspection work relating to fire insur 
ance For a district office Some Northern 
California travel. San Francisco headquarters 
Car required. About $6000. Sj-5358 


Construction Sales Engineer, engineering 
degree, 28-45. Well qualified by experience in 


contacting architects, contractors, consultants, 
and specifications engineer in private and public 
business relative to purchase and use of pneumatic 
and electronic temperature, humidity and air- 
conditioned controlled systems including regu- 
lators, controls, valves, and specialty items. 
Must be able to sell, layout, estimate price, 
quote, process, and administer. a project of 
substantial size to completion. Personnel needed 
for Sacramento, Denver, San Francisco, Los 
Angeles, and Seattle. $7200-$10,000, plus fringe 
benefits, profit sharing, car and business expense. 
$j-5351. 


Plant Engineering and Production, ME, 
EE, MetE, 30-50. Seven to 20 years’ working 
experience related to ore reduction and milling; 
one mechanical engineer, one electrical engineer 
familiar with heavy electrical usage, and one 
metallurgical engineer for production control. 
Must have 7 to 20 years’ of good solid experience 
and be familiar with equipment and work in an 
ore reduction and metals processing plant. 
Salary commensurate with experience Nev. 
Sj-5349 

Junior Chemica! and Mechanical Engineers, 
ChE, ME, up to five years’ experience (pref- 
erably petroleum, petrochemical experience). 
(b) Mechanical engineer, graduate, for me- 
chanical design section of engineering department 
for design of mechanical appurtenances found in 
chemical plant. $6420-$6900 or more depend- 
ing on experience. San Francisco North Bay 
area. Sj-5345 


Junior Mechanical Engineer, ME, under 35. 
For design of materials-handling systems, struc- 
tures, and fittings for aggregate asphalt and 
concrete processing plants. Will assist in co- 
ordinating terms of erection and moving sta- 
tionery and portable plants. About one-fourth 
time spent out of office Experience in this 
field will be advantageous, but not major decid 
ing factor Running jobs, reports on aggregate 
and materials plants, as part of construction 
company. #6000-$6600. Sacramento area Sj- 
5344. 


CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 


The application of each of the candidates listed 
below is to be voted on after Aug. 25, 1960, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or ot-.jec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


New Applications and Transfers 


Alabama 


Covutsourn, Epwarp R., Birmingham 
Horton, Reese H., Mobile 


Arizona 
AmBrose, G., Winslow 
Dumas, WAvTer A., Tucson 


California 

@ Binsvey, Ropert L., Sepulveda 
Haron J., Castro Valley 
Garrick, Joun D., Inglewood 
Heysurn, Donan E., Los Alamitos 
@Hsvu, C., Los Angeles 
Larruri, M. Joun. Los Angeles 
@McCutta, Roperrt J., Santa Ana 
Miter, Frep L., San Diego 
Roperts, ALAN J., Castro Valley 
@SwanTon, DEANE M.., South Pasadena 
TANG, TUNG-MEN, San Jose 

Wiese, Roper? W., Torrance 


Colorado 
Mowunt-joy, DONALD B., Denver 


District of Columbia 
J., Washington 


Florida 


@ A., Pensacola 
Passt, Lorenz F., Coral Gables 
@ Epwarp L., Pensacola 


Ilinois 


@Cuen. K., Chicago 
Haypen, Evcene L., Chicago 


@Transfer to Member or Affiliate. 
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Mane, ViLas L., Chicago 


Indiana 

@ Hammer, James E., West Lafayette 
Kansas 

Inpin, RALPH N., Mission 

Louisiana 


@Rurrin, THomas F., Shreveport 
Tompkins, Epwarp Baton Rouge 


Maryland 


@Fernes, Emu. F., Baltimore 
Miter, Joun P., Jr., Frederick 
@Sutron, Harry W., Baltimore 


Massachusetts 


@ Backer, R., Worcester 
HESSELSCHWERDT, AuGust L. , Milton 
Byrne, Josern M., Amherst 

BEN S., Boston 

Tuomas, Roy L , Jn., Worcester 

@ Toone, Tavu-yi, Cambridge 


Michigan 

@Cottins, Rosperr V., Detroit 
Fink, Ropert W., St. Joseph 
Jastnsk1, Racpn, Grand Rapids 
Lee, Sar-cHune, Detroit 


Minnesota 
Massey, Frank A., Jr., St. Paul 


Mississippi 


Saunpers, CHARLes R., Morton 


Missouri 


Ricwarp C., St. Louis 
Getven, Don R., Kansas City 


Nebraska 


Rea, J., Ralston 
@ WALLING, RANDOLPH A., Omaha 


New Jersey 


Armone, Rosert J., South Plainfield 
Arxins. Davin H., Whippany 


James E., Kenilworth 

Gitson, Hiram B., Chatham 

Erpman W., North Brunswick 
Suvop1an, Ropert J., Fort Lee 


New York 

@AvBanes, Joun J., Hempstead 
Conpe, James C., Wellsville 
Goiimer, Huco C., New York 
Katue, Davin B., Schenectady 
Kozak, ANpDrew L., Ballston Lake 
@ Marin, Leo G., New York 
@Reicn, Ronert L., New York 
Sprrzer, Donacp A., Maspeth 
StTarrorp, Joun W., Schenectady 
R., Schenectady 
Worsrer, Artnuur R., Painted Post 
Z1eRAk, STEPHEN J., Wellsville 


North Carolina 
@Leez, Joun F., Raleigh 


Ohio 


@ Barxkocy, Joun L., Stow 
Benson, Ropert D., Jefferson 
BorGervinc, James R., Akron 
Bresster, Marcus N., Barberton 
Carkin, Brauce W., Cleveland 
Friese, Georce F., Barberton 
Garren, Herpert, Cincinnati 
Grover, Horace J.. Columbus 
Haves, James E., Colum bus 

@ Marietta, Ropert F., West Richfield 
Poor, Ricnarp H., Cincinnati 
@Tayvor, Artuur R., Cincinnati 
Vacrins, Mriton, Columbus 
Wonper, Joun E., Dayton 
Zappa, Oswacp L., Mentor 


Pennsylvania 

Bai, Joun H., Greensburg 

@Cvark, H., Beaver 

Epwarp J., Jx., Oakford 
FLapp, Joun P., Lancaster 
Aaron, Williamsport 
Rogescn, Cart J.. Erie 

@SHooxster, J. Philadelphia 


Tennessee 
@Harpy, WarREN J. Chattanooga 
Kaan, Juop E., Oak Ridge 

Suer, Davin W., Chattanooga 


Texas 


@Farrar, Boyce F. Jr, Dallas 
Hucues, T., Orange 


Virginia 
Deprick, Ropert L., McLean 
Joun C., Jr., Richmond 
@Reitz, Frepericxk M., McLean 


Foreign 

Bentiey, Joun R., Maracaibo, Venezuela 

Cuen, S., Keelung, Taiwan, Republic 
of China 

@Cauck. Frank, Maracaibo, Venezuela 

Happon, A., Oakville, Ont., Canada 

@ Hovcuron, Georce L., Toronto, Ont., Canada 

Jones, Ropert D., Dorval, P.Q., Canada 

@Karpos, Geza, Pointe Claire, P.Q., Canada 

Kvo, Mince C., Taipei, Taiwan, China 

MacRarg, Nicnovas J., La Oroya, Peru, South 
America 

Macouire, Leonarp J., Vancouver, B.C., Canada 

MBELENDEZ jm J., Mexico, D.F., Mexico 

I.H., Quebec, P.Q., 
Canada 

Patet, K., Ahmedabad, Gujarat 
State. India 

@Sentance, Lawrence C., Hamilton, Ont., 
Canada 

ArciA, Francisco J. Caracas, Venezuela 

Torpion, Georces V., Quebec, Canada 


OBITUARIES 


Walter Holbrook Adams (1882-1960), retired 
consulting engineer, Glendale, Calif., died March 
1960. Born, Worcester, Mass., April 17, 
1882. Parents, Joseph Cherry and Etta Marie 
Adams. Education, BS(ME), 
M.L.T., 1903; MS, Univ. of Southern California, 
1936. ‘Married Annie Marguerite Horne, 1 
Mr. Adams was a specialist in steam power-plant 
engineering and water systems. He was an 
assistant in mechanical engineering at M.1.T. 
from 1903 to 1905; an instructor in mechanical 
engineering at Polytechnic Institute of ome om 
1905-1908; professor of h al gat 
Imperial Pei Yang University, Tientsin, China, 
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1908-1912; and professor of mechanical engineer- 
ing at California Institute of Technology, 
Pasadena, Calif., 1913-1918. After four years 
in the U. S. Army he became industrial engineer 
with Imperial Cotton Mills Co., Los Angeles, 
Calif., and later worked for the city and county of 
Los Angeles. In 1931 he became master me- 
chanic for Ranchos Los Amigos, Hondo, Calif 
In 1938 he joined the public service department of 
the city of Burbank. Mr. Adams was a colonel in 
the Ordnance Department of the U. S. Army 
during World War II and held that rank in the 
U. S. Army Reserve Corps. He went into con- 
sulting practice in 1944. Jun. ASME, 1908; 
Mem. ASME, He organized and was first 
chairman of the Los Angeles Section of ASME. 
Member, also, Army Ordnance Association, 
Reserve Officers Association, San Pasquel Lodge 
of F & AM, Burbank Post of the American 
Legion, and Burbank Chapter of OES. He wasa 
registered professional engineer in the State of 
California 


Henning Julius Berg (1892-1960), mechanical 
engineer, Standard Oil Co. of California died in 
April, 1960. Born, San Francisco, Calif., Sept. 
23, 1892. Education, BS, M.I.T., 1916. Mr. 
Berg spent his entire engineering career with 
Standard Oil Co. beginning in 1916. He was in 
charge of surveying and drafting of oil piping 
layouts and their installation. He later directed 
the mechanical-engineering division During 
World War I he was commissioned an engineering 
officer in the U. S. Army. Jun. ASME, 1917; 
Assoc. Mem. ASME, 1921; Mem. ASME, 1935. 
Member, also, Engineers Club of San Francisco. 


Clarence Albert Dawley (1879-1960), retired 
consulting engineer and former owner of the New 
Jersey Meter Co., Plainfield, N. J., died April 26, 
1960. Born, Montrose, Pa., Dec. 23, 1879 
Parents, Stephen A. and Frances Emma (Horton) 
Dawley. Education, ME, Cornell Univ., 1904. 
Married Helen Louise Ridgway, 1907. From 
1904 to 1906 Mr. Dawley was engineer of tests 
for the Ingersoll Sergeant Drill Co., Easton, Pa. 
In 1907 he began consulting work, organizing the 
New Jersey Meter Co. in 1915 which he sold two 
years ago. He held patents on flowmeters, air 
compressors, rock drills, a gas engine, and air 
meters. Jun. ASME, 1904; Mem. ASME, 1912 
He was past chairman of the Plainfield Section of 
ASME. Member, also, Sigma Xi, Cornell 
Society of Mechanical Engineers, the Cornell 
Club of Plainfield, and the Engineers Club of 
Plainfield. He is survived by his widow; two 
sons, Webster, at home, and Roger R. of Morris 
Plains; two daughters, Mrs. Frances Herberich 
of Westfield and Mrs. Nancy Elizabeth Pearson of 
Plainfield; a brother, Ray, in Florida; and a 
sister, Mrs. Miriam Fitzpatrick of St. Paul, Minn. 


Gerald Carl Dittman (1900-1960?), chief 
engineer of Smith Garden & Erikson, consulting 
and designing architects and engineers, Chicago, 
Ill., died recently according to a report to the 
Society. Born, Chicago, Ill., June 10, 1900. 
Education, attended Armour Institute of Tech- 
nology. Mr. Dittman was employed by Neiler 
Rich and Co., 1919-1928. From 1928 to 1938 he 
was with Utility Power and Light Corp. of In- 
dianapolis Power and Light Co. He then joined 
Smith Garden and Erikson. Mr. Dittman was 
the author of numerous articles appearing in 
national trade magazines such as Power Plant 
Engineering and Heating, Ventilating, and Air 
Conditioning. Assoc. Mem. ASME, 1926; Mem. 
ASME, 195! Member, also, Chicago Associa- 
tion of Consulting Engineers. He was a regis- 
tered professional engineer in the State of Illinois. 


Joshua Eyre Hannum (1890-1960?), dean- 
emeritus of Alabama Polytechnic Institute, 
Auburn, Ala., died recently according to a notice 
received by the Society. Born, Concordville, 
Pa., May 5, 1890. Parents, Howard and Mar- 
garetta (Bishop) Hannum. Education, BS, The 
Pennsylvania State College, 1915; ME, 1920 
Married Amy M. Welch, 1916; children, Wallace 
H. and Mary E. Mr. Hannum had a varied 
career in engineering and engineering education. 
He was employed by Skinner Engine Co., Erie, 
Pa., 1915-1916; was instructor at Purdue Univ., 
1916 1918; and industrial engineer for Diamond 
Chain & Manufacturing Co., Indianapolis, Ind., 
1918-1919. From 1919 to 1921 he was head of 
the industrial department of the Red Cross 
Institute for the Blind, Baltimore, Md. He was 
research engineer for the Eyesight Conservation 
Council, N. Y., 1923-1929; editor of ““The Engi- 
neering Index,’’ 1927-1936; research engineer for 
the Association of American Railroads, 1936- 
1937; and with Crane Co., Chicago, IIl., 1938. 
In 1938 he became assistant dean and professor of 
engineering at Alabama Polytechnic Institute. 
Mr. Hannum was the author of many articles in 


engineering periodicals and wrote the book, 
“Eyesight Conservation."’ Assoc. Mem. ASME, 
919; Mem. ASME, 1935. He was Office 


Manager of ASME, 1931-1936. Member, also 
Tau Beta Pi, Phi Kappa Phi, American Society of 
Political and Social Science, Illuminating Engi- 
neering Society, Institute of Management, 
AMA, AAAS, and the Society for the Promotion 
of Engineering Education. 


Wilbert Losson Hindman (1897-1959), retired 
tool engineer, Chrysler Corp., Detroit, Mich., died 
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Nov. 1, 1959. 
Education, attended Carnegie Institute of Tech- 


Born, Colora, Md., Dec. 15, 1879. 


nology. Early in his engineering career Mr. 
Hindman was employed by many machine tool 
and manufacturing companies including Westing- 
house Electric Corp. In later years he was with 
Dodge and Chrysler Corporations. He was co- 
inventor of the Hindman Hi Duty Lathe and de- 
veloped a basic allowance and tolerance system 
featured in Machinery magazine, 1925. Assoc. 
Mem. ASME, 1914; Mem. _ASME, 1935. Sur- 
vived by his widow, Grace S. Hindman, Detroit, 
and son, W. L. Hindman, Jr., Los Angeles 


Harold Merriam King (1888-1960), test engi- 
neer, Atwood & Morrill Co., Salem, Mass., died 
Feb. 29, 1960. Born, Fitchburg, Mass., March 
28, 1888. Parents, Leonard Cozzens and May 
Anna (Merriam) King. Education, BS(ME), 
Worcester Polytechnic Institute, 1910. Married 
Isabel Olivia DeLory, 1920; children, Elizabeth 
Merriam and Mary Priscilla) Mr. King was an 
engineering student, General Electric Co., 
Lynn, Mass., 1910-1912, and became assistant 
engineer in their turbine department in 1912 
He received increasing responsibilities in the 
company and became section engineer. In 
1948 he was granted a professional engineer's 
license in the State of Massachusetts. Assoc 
Mem. ASME, 1914; Mem. ASME, 1935 Mr 
King was on the ASME Executive Committee, 
Boston Section, 1942-1946. Member, also, 
Massachusetts Society of Professional Engineers 


John Kupstas (1898-1960), mechanical engineer 
in charge of special design, Foster Wheeler 
Corp., New York, N. Y., died in January, 1960 
Born, Shenandoah, Pa., June 24, 1898. Educa 
tion, ME, Cornell Univ., 1924. Mr. Kupstas was 
a specialist in applied mechanics. As combustion 
engineer for Kennedy Van Saun Manufacturing 
and Equipment Corp., New York, N. Y., 1928 
1935, he co-operated in the design and develop- 
ment of the Kennedy Water Wall, an improved 
pulverized coal distributor, and a new type of 
pulverized coal burner. During 1936-1940, 
with Foster Wheeler Corp., he helped redesign a 
pulverized fuel system. He designed a forced 
circulation boiler for the U. S. Navy when he was 
employed by Combustion Engineering Co., 
1940-1943. In 1943 he rejoined Foster Wheeler 
Corp. and organized a special department for 
analysis of design and solution of problems beyond 
the scope of elementary methods of strength of 
materials) Mem. ASME, 1954. 


Harold John Lockwood (1890-1960), professor 
of engineering, Trinity College, Hartford, Conn., 
died April 15, 1960. Born, New Rochelle, N. Y., 


Sept. 14, 1890. Parents, Fred H. and Annie 
(Ferens) Lockwood. Education, EE, Lafayette 
College, 1912; MS, 1916. Married Elizabeth 


Van Campen, 1913; children, John A. and Theo- 
dore D. Although Mr. Lockwood was a con- 
sulting engineer and a registered professional 
engineer in the States of New York and Connecti- 
cut, most of his career was spent in teaching 
From 1912 to 1921 he taught engineering physics 
at Lafayette College, Easton, Pa. He was pro- 
fessor of power engineering at Dartmouth Col- 
lege, 1921-1932, and professor of electrical engi- 
neering at Manhattan College, 1938-1942. 
From 1931 to 1937 he was consulting engineer for 
the state of New Hampshire and state director for 
the Federal Emergency Administration of Public 
Works for Maine, New Hampshire, and Vermont 
He was visiting lecturer at Yale University School 
of Engineering, 1945-1946. He received an 
honorary MA degree from Dartmouth in 1924. 
Mem. ASME, 1931. Member, also, AIEE, 
ASEE, Sigma Nu, Tau Beta Pi, Sigma Alpha, 
Hartford Engineers Club, and the University 
Club of Hartford. He had served as a member of 
the New England Planning Commission and was 
arbitrator of the Connecticut State Board of 
Mediation and Arbitration, Department of 
Labor, in 1947. Surviving are his widow and 
sons. 


James C. Matchett (1885-1960?), president and 
treasurer, Illinois Engineering Co., Chicago, 
Ill., died recently according to a notice received 
by the Society. Born, Chicago, Ill., May 28, 
1885. Education, BS, Chicago Institute of 
Technology, 1907; ME,1912. Mr. Matchett had 
a long career with the Illinois Engineering Co., 
beginning in 1912. He was vice-president and 
general manager from 1923 to 1950 when he was 
elected president and treasurer. Jun. ASME, 
1912; Mem. ASME, 1921. 


Charles Raymond Otto (1914-1960), senior 
development engineer, E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del., died May 1, 1960. 
Born, Sayville, Y., Oct. 15, 1914. 
Parents, Louis Alfred and Lena Isabelle Otto. 
Education, ME, Cornell Univ., 1937, MME, 
1946. Married Johanna Huson, 1937; children, 
Jan Charles, Joann Carolyn, Jason Lewis, Kristin 
Belle, Neil Frederick, and Eric Peter. Mr. 
Otto was development engineer with The Solvay 
Process Co., Hopewell, Va., from 1937 to 1942. 
He instructed in the metals engineering depart- 
ment of Cornell Univ., 1942-1951, and rose to 
assistant professor of mechanical engineering. 


He joined E. I. du Pont de Nemours & Co., Inc., 
in 1951 as an instrument engineer. Jun. ASME. 
1938; Mem. ASME, 1946. Mr. Otto served 


ASME as chairman of the New York Southern 


Tier Section, 1949; chairman of the Control 
Valve Symposium Committee, 1954; chairman, 
ASME-IRD Education Committee, 1956. He 


received an ASME certificate for Southern Tier 
organization work in 1952. He was chairman of 
the Wilmington Section of ISA, 1955; and vice- 
president of Newark Recreation Association, 
1954. Member, also, ASCE, Delaware Societ 
of Professional Engineers, and the Newar 
Chamber of Commerce. Survived by his widow, 
four sons, two daughters, a sister, Dr. Belle Otto, 
and a brother, Lewis L. Otto 


Alexander John Phillips (1895-1959), assistant 
chief engineer, Hartford Steam Boiler Inspection 
& Insurance Co., Hartford, Conn., died Dec. 15, 
1959. Born, Raynham, Mass., May 24, 1895. 
Education, attended Massachusetts Nautical 
School, 1916; Cleveland School of Technology, 
1921-1922; home study; and courses from 
International Correspondence School. During 
World War I Mr. Phillips served in the U. 5S. 
Navy. From 1920 to 1931 he was employed by 
Cleveland & Buffalo Transportation Co., Cleve- 
land, Ohio. He joined Hartford Steam Boiler Co. 
in 1931. He wrote articles on pressure vessels and 
power-plant equipment published in Locomotive. 
Mem. ASME, 194 


Bruce Robinson Prentice (1906-1960), Euro- 
pean representative for the General Electric Co. 
atomic-power equipment department, died in 
Geneva, Switzerland, April 23,1960. Born, Clif- 
ton, Kan., May 24, 1906. Education, BS(EE), 
Kansas State College, 1930; studied three years 
in advanced engineering program of General Elec- 
tric Co. Mr. Prentice, an expert on the use of 
nuclear power for peaceful purposes, had been 
with General Electric Co. since 1931. Before go- 
ing to Geneva he was manager of nuclear designs 
study for the atomic equipment department in 
San Jose, Calif. He was responsible for work lead- 
ing to the choice of the boiling-water-reactor plant 
as the company’s main contender for entry into 
the commercial atomic power-plant field. This 
work led to the sale of the 180,000-kw Dresden 
Nuclear Power Station for the generation of 
electricity that the department recently com- 
pleted near Chicago for producing nuclear power 
for farms and industries in northern Illinois. Be- 
fore heading the atomic study, Mr. Prentice held a 
number of administrative and engineering assign- 
ments in the company’s various atomic-energy 
activities. Mem. ASME, 1947. He was chair- 
man of the Executive Committee of the Nuclear 
Engineering Division of ASME, 1957, and was 
general chairman of the 1958 Nuclear Congress in 
Chicago. Member, also, ANS, AIEE, and the 
Engineers Club of New York City. Survivors in- 
clude his widow, Marguerite, two sons, Rob and 
Leigh, and a daughter, Susan, in Europe. 


Frank Rasmussen (1874-1960), retired as dis- 
trict engineer, Link-Belt Co., Chciago, Ill, died 
April 11, 1960. Born Denver, Colo., Sept. 29, 
1874. Parents, Rasmus C. and Anne C. (Jorgen- 
sen) Rasmussen. Education, BS(ME), Colorado 
State Univ. Married Clara Milhening, 1906. 
Mr. Rasmussen was experienced in materials 
handling of all types; he specialized in cranes, 
chain, and belt conveyers. Mr. Rasmussen, who 
officially retired from the company in 1945 but 
stayed on long enough to establish a school for 
promising engineering students, began his career 
with Link-Belt in 1907 in the engineering depart- 
ment. In 1922 he took over the engineering 
sales and service of the company in the Loop 
district in Chicago. Mem. ASME, 1930. He 
also was a member of Western Society of En- 
gineers and the Society of American Military En- 
gineers. Survived by wife; two children, Milton 
P. and Josephine L.; and two grandchildren. 


James Arthur Stewart (1882-1960), retired 
mechanical engineer, died in Miami, Fla., April 
16, 1960. Born, Helensburgh, Scotland, March 


31, 1882. Parents, James and Burgess Jamesina 
Stewart Education, attended Glasgow and 
West of Scotland Technical College. Mr. 


Stewart was a citizen of Great Britain and a 
licensed professional engineer in the province of 
British Columbia, Canada. For many years he 
was with The Air Preheater Corp., New York 
City. Mem. ASME, 1927. Member, also, 
Institute of Engineers and Shipbuilders of Scotland 
and British Columbia Professional Engineers 
Association. 


Joseph J. Thomason (1895-1960?), consulting 
engineer, died recently according to a notice re- 
ceived by the Society. Born, Fredericktown, 

o., July 5, 1895. Parents, Lew R. and Mary 
Theresa (Berryman) Thomason. Education, 
high-school graduate. Married Clara Galyean, 
1924; children, Clara Virginia and John J. Mr. 
Thomason spent a large part of his career with 
Westinghouse Corp. After 1951 he joined J. 
Frazer Smith Association, engineering con- 
sultants, and became vice-president and chief 
engineer. He was the author of a paper “Street 
Lighting Practice’ published in Jl/uminating En- 
gineering. His series lighting transformer earned 
a patent which was assigned to Westinghouse. 
He was a licensed professional engineer in the 
States of Tennessee, Arkansas, and Mississippi. 
Assoc. Mem. ASME, 1923; Mem ASME, 1944. 
Member, also, AIEE, SAME, and NSPE. 
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new Yarway Unit Tandem Valve 
for blow-off service up to 665 lbs. WSP 
... provides proven Yarway Unit Tandem 
dependability for medium pressure 
installations. Streamlined, light in 
weight, easy to operate, tight sealing, 
with minimum maintenance. 


Ask for free Bulletin B-435, Supplement A 


YARNALL-WARING COMPANY «¢ 100 Mermaid Ave., Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


FEW OF THE MANY SATISFIED USERS: U. S. Sager Con. * West Point Mic. Co, + Halifax Poper Co + 


Reyncids Tobacce Ca. Pulp eed Paper Co. S. Electric Co, Cornali Universit 
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Do you check these points 
When Buying STAINLESS STEEL Valves ? 


[] How good are the castings? 

[] How precise is the machining? 

[] How rigid are the inspection and testing? 
[] How sound is the design? 


Just as important as a suitable stainless steel alloy are these 
four checks on valve quality. For long, dependable performance, 
a valve should rate perfect on every one. 


There’s a very good reason why you can be sure Jenkins 
Stainless Steel Valves will do that, unvaryingly: 


For almost a century Jenkins has specialized in making valves. 
And making them to one standard of quality ... the highest. 
Every operation and every worker is aimed at fulfilling 

that standard. The result is a product that can be backed 

by this 91-year-old assurance for valve users: 


A Fair Offer 
If you will put a Jenkins Valve, recommended 
for your particular service, on the worst place 
you can find... where you cannot keep other 
valves tight —and if it is not perfectly tight 
or it does not hold steam, oil, acids, water or 


other fluids longer than any other valve, you 
may return it and your money will be refunded. <<a! 


Order these reliable LOOK FOR THE JENKINS DIAMON' . 
Jenkins Valves from your local VALVE 


Jenkins Distributor. Ask him or write 
us for Stainless Steel Catalog No. 59SS. 
Jenkins Bros., 100 Park Avenue, 


New York 17. Sold Through Leading Distributors mn 
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Available literature or information may be secured by writing direct to manufacturer. 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Please mention MECHANICAL ENGINEERING. 


NEw 
EQUIPMENT 


Variable-Flow Pumps 

A new Vari-Flo line of variable-capacity 
rotary pumps is announced by Blackmer 
Pump Co., Grand Rapids 9, Mich. 

Any desired flow rate from zero to full 
capacity to meet a varying liquid condition, 
such as viscosity, varying delivery conditions, 
or for flow proportioning may be dialed 
without changing the pump speed. Thus the 
pump can be powered with any standard- 
speed motor and provide all the advantages 
of more complicated and expensive variable- 
speed drives formerly needed. Flow can 
be reversed while the pump is in operation 
simply by a turn of the dial. This unique 
feature permits the evacuation of discharge 
lines when desirable without additional by- 
pass piping and valves. 

The Vari-Flo pump is currently offered in 
three basic sizes (2, 3, and 4-in.) which pro- 
vide capacities up to 450 gpm. The 
pumps are handling liquids up to 85,000 Ssu 
and operate at a maximum differential 
pressure of 100 psi. 


There is a choice of four Vari-Flo pumps 
in each of the three available sizes. Two 
are of the external ball-bearing type, with 
mechanical seals, one model being specially 
fitted for handling commercial solvents. The 
other two are packing-gland pumps for 
higher temperatures and viscosities. One 
of the packing-gland pumpigyis offered with 
steam-jacketed heads for hati@ling extremely 
- viscous liquids that require heating between 
operations. Write for Bulletin 600. 
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Gear Drive 


The Twinducer gear drive, a new compact 
space-saver drive arrangement for grinding 
mills, has been developed by Allis-Chalmers 
engineers. 

The Twinducer efficiently harnesses the 
power of two synchronous motors located 
on the rrill side of the drive. The electrical 
load is distributed through an angular rotor 
shift of one of the motors. Once the load 
is balanced and the rotor locked in place, 
no further adjustment is needed nor are 
floating gear or pinions required. 

Occupying up to only one half the space 
required for other gear-box drives, the first 
application was in connection with two 13 
by 17-ft raw-grinding ball mills and two 13 
by 21-ft finish-grinding ball mills being sup- 
plied a West Coast cement plant. The 
former mills are driven by two 800-hp syn- 
chronous motors and the latter by two 1000- 
hp machines. 

Leaflet 07B9607 is available from Allis- 
Chalmers, Milwaukee 1, Wis. 


Elapsed-Time Indicator 


A subminiature elapsed-time indicator 
featuring digital readout is being produced 
by the Waltham Precision Instrument Co., 
221 Crescent St., Waltham, Mass. Desig- 
nated the WT-3, it weighs just 33/, oz, 
measures 1!/;, in. OD X 23/, in. max, and 
operates at 360 to 440 cps with a 2!/, -watt 
maximum power input. The digital pre- 
sentation runs to 9999 hr and the numerals 
are in. high. 

Other important features include jewel 
bearings, an ultraprecision gear train with a 
1.8 million to 1 ratio, and a very low inertia 
motor. Jewel bearings are incorporated 
because of their small size, light weight, long 
life, and operating advantages which include 
minimum friction, even at temperature ex- 
tremes, and performance reliability. 

With the mean operating time between 
independent failures being used as an index 
of reliability (see MIL-R-26474(USAF) 10 
June 1959) and elapsed-time indicators 
incorporated into military electronic ground 
equipment, the WT-3 was designed to be 
light and small enough to accompany “‘black 
boxes”’ of critical equipment anywhere. It 
provides a continuous and easy-to-read rec- 
ord of operational use and life which is 
applicable for reliability programs and life 
testing, design and systems analysis, and 
utilization studies. 

The WT-3 meets the enviromental re- 
quirements of MIL-E-5272B and is available 
in production quantities. 


Pneumatic and Hydraulic Cylinders 


Mead Specialties Co. announce a new line 
of square-end double-acting pneumatic and 
hydraulic cylinders featuring many interest- 
ing advances. A unique two-stage cushion 
assures smooth deceleration of the piston on 
both pneumatic and hydraulic models. It is 
fully adjustable from the slightest measurable 
cushioning effect to complete stoppage, and 
extremely rapid and smooth advance of the 
piston rod can be made without the use of 
ball checks. 


Bore sizes are 1'/2, 2, 2'/2, 3'/4, 4, 5, and 
6 in. Working media and maximum pres- 
sures are: Air, to 250 psi for all bores; oil, 
to 1000 psi through 3'/,-in. bore, to 700 psi 
through 5-in. bore, to 600 psi on the 6-in. 
bore. Cylinders for use with water as me- 
dium may be supplied on special order. 


Thirteen mounting styles are available. 
Cylinder heads are made of cold-drawn steel 
with all surfaces (external and internal) 
permeated with black oxide for rust preven- 
tion. Pipe-port and cushion adjustment 
location may be chosen by customer on most 


models. 


Several choices of rod diameter are avail- 
able for each bore size. Leather piston wipers 
are supplied on all pneumatic models to as- 
sure constant lubrication of cylinder bore. 
A multiple lip rod wiper cleans in two direc- 
tions and delivers a dry rod on the outstroke 
avoiding an accumulation of oil on machinery. 


Temperature range of the air models is up 
to 212 F, oil models to 250 F, with cylinders 
to withstand 400 F available on special order. 


Seamless, hard drawn, micro-inch finished 
brass barrels, high-tensile chrome-plated steel 
piston rods, accurately machined rod-bearing 
cartridges are made of bearing bronze, and 
high-tensile steel tie rods are permeated with 
black oxide for rust prevention. 


For further information, write to the 
company, Dept. SH-31, 4114 N. Knox Ave., 
Chicago 41, Ill., asking for “Square Head’ 
Sheet. 
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... from Winsmith 


SERIES ‘HM! 


Horizontal Motorized Differential Speed Reducers 


Fits Any 
Standard “‘C”’ 
Flange Motor 


RATIOS -1.1:1 to 50,000:1 


@7 Models 
@.72 to 87.57 H. P.. 


@ Max. output torque— 
50 to 113,000 in. /bs. 


Exclusive unified helical 
gear planetary element 


@ Overa// dimensions of 
individual mode/s never 
vary regardless of ratio 


In the new Series “HM”, Winsmith 
offers the widest ratio range available 
in a Differential Speed Reducer. The 
“HM” Series is built around the unique 
Winsmith Unified Planetary Element 
which automatically equalizes load 
distribution aeisae | the planetary gears. 
This insures constant smoothness of 
Operation, quiet running and a longer, 
trouble-free service life. 


Winsmith Differential Reducers are in 
daily use in almost every type of service. 
They are easy to install, require no 
bedplate, deliver more horsepower per 
pound of weight or cubic foot of 
space and permit easier integration 
with the driven machine. 


®@ Write today for new catalog 
which contains complete engineering 
data and selection information. 


WINSMITH, INC. 


20 Eaton Street, Springville, (Erie County), N. Y. 
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BUSINESS 
NOTES 


Circuit Holder 


A crescent four-way valve made by Barks- 
dale Valves, 5125 Alcoa Ave., Los Angeles 
58, California, has a built-in circuit holder 
which simplifies wiring by eliminating the 
need for relays and relay circuits. 


NEw 
EQUIPMENT 


It may be used to control cylinder action 
on a multitude of tooling set-ups where 
reciprocating motions are involved. 


Spring Pins 

Pins with a spiral cross section, available 
in '/32 to */,-in. diam, provide resilience and 
high shear strength for a variety of assem- 
bling, hinging, and pivoting applications. 
Called Spirol pins, they have chamfered 
ends for easy lead in. They assume the 
shape of the hole radially and grip the hole 
wall uniformly throughout their entire 
length although they do not take a perma- 
nent set and are easily removed. 

Made of 1070 carbon steel, chrome stain- 
less, or nickel stainless with a variety of 
finishes they can be had in light, medium, or 
heavy-duty types. 

A 10-page_ technical-data manual is 
available from C. E. M. Co., 24 School St., 
Danielson, Conn. 


Corrosion-Resistant Tanks 


Poxyglas, a new type of corrosion-resist- 
ant tank available in sizes up to 12-ft-diam 
for use in the storage, transportation, and 
distribution of corrosive materials, has been 
introduced by Black-Sivalls & Bryson, Inc. 

Epoxy-resin bonded, glass-filament-wound 
Polyglas offers an entirely new approach to 
the corrosion problems in tanks, containers, 
and vessels. The nontoxic, odorless prop- 
erties of Poxyglas make it ideal for handling 
products which cannot stand contamination. 
It is also light in weight and has high strength 
properties. 

Poxyglas is produced by a patented process 
of combining glass-fiber rovings and thermo- 
setting epoxy resins in a precision winding 
pattern. The exceptionally strong glass 
filaments (0.000368-in diam) are wound on 
a steel mandrel. After the desired wall 
thickness is reached during the winding 
operation, the Poxyglas is heat-cured while 
still on the mandrel. The heat transforms 
the liquid epoxy into a solid bond between 
the glass filaments and the resin. 

There are no “creep” or “‘wicking-action” 
properties sometimes found in molded plas- 
tic products. The vessels are designed to 
operate at atmospheric pressure and tempera- 
tures up to 250 F. 

For more information, write to the com- 
pany at 7500 East 12th St., Kansas City 
26, Mo. 


For Consulting Engineers 
Turn to Page 188 
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Solids-Handling Pumps 


A broad line of heavy-duty process pumps 
with capacities up to 9500 gpm and for 
heads up to 220 ft are available from 
Goulds Pumps, Inc. The pumps are espe- 
cially adapted for handling: Fluids with 
fibrous, granular, or other type solids in 
suspension whether abrasive or nonabrasive; 
thick liquids of all types such as paper stock, 
starches, slimes, slurries, and so forth; under 
operating conditions where temperatures up 
to 350 F and working pressures up to 400 Ib 
are encountered. 


Pumps are of the end-suction, vertically 
split type, featuring back-pull-out assembly 
which gives ready accessibility to all rotating 
parts without disturbing pipe connnections. 
All pumps have 45-deg self-venting dis- 
charge connections as standard. Top-hori- 
zontal or vertical-up discharge can be fur- 
nished on special order. Nonclogging, solids- 
handling impellers with back ejecter vanes, 
external adjustment of clearance between 
impeller and renewable side plates, split 
glands suitable for quenching and cooling 
chambers on bearing housings are other 
features. 

Address: Goulds Pumps, Inc., Seneca 
Falls, N. Y. 


Teflon Seat Rings 


Teflon-inserted seat rings, designed as 
optional equipment for 150 to 300-lb bolted 
bonnet steel valves (Models 5202F and 
5206F) in sizes 2 through 10-in. are available 
from the Walworth Co., 750 Third Ave., 
New York 17, N. Y. 

These valves are often used in refineries or 
on refined products, such as lubricating oils, 
kerosene, and aviation fuels, where an ab- 
solutely tight seal is imperative. The re- 
silient Teflon issubstituted for one of the metal 
seating surfaces of the valve giving a tighter 
closure than is possible with a metal-to- 
metal seal. 


Lead Dispenser 

An improved Ejectomatic lead dispenser 
has been introduced by Koh-I-Noor Pencil 
Co. Originally introduced as a convenience 
for the draftsman, it feeds lead automatically 
to the holder without the need of handling 
the lead. 

The improved version substitutes a 
spring-action feed in place of the gravity 
feed formerly used. It makes lead replace- 
ment and exchange even quicker and more 
convenient. 

All 17 degrees of Koh-I-Noor drawing leads 
come packed in the new Ejectomatic lead 
dispenser. Write to the company at 
Bloomsbury, N. J. 
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‘operate a LEVEL 
of load circuits in any 


INTERVAL 
TIMER 


PRESSURE 


CHANGE 


CONTROL 


up to 19 


This new Eagle Step Switch also provides: 


when used with multiple indexing 
circuits. 


] SEQUENCING INTERLOCK 


control load switches direct — 
no need for load relays. 


? 10 AMP SWITCH CONTACTS 


MECHANICAL CIRCUIT IN- 
TERLOCK by cam action — elim- 
inates interlocking relays. 


115 VOLT COIL operates direct 
on AC with heavy duty ratchet 
mechanism — insures long life. 


Write us regarding your count problem, or see your local phone directory or 


Thomas Register under the heading, 
Signal representative. 


“Timers, Electric’ for your nearest Eagle 


OTHER POPULAR HIGH QUALITY EAGLE TIME-COUNT CONTROLS 


DIAL TIMERS EAGLE 


AND COUNTERS 


MULTI-CrRCUIT Time DELAY 
Timers RELAYS 


SIGNAL COMPANY »* Moline, lilinois 
A DIVISION OF THE GAMEWELL COMPANY, 
AN E. W. BLISS COMPANY SUBSIDIARY 


VISIT US AT THE PRODUCTION ENGINEERING SHOW 
SEPT. 6-16, NAVY PIER, CHICAGO—BOOTH NO. 381 


MANUFACTURERS OF A COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS 
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POWER REACTORS 
DESIGN and DEVELOPMENT INF ORMED cATALOoS 


Combustion Engineering's Nuclear Division is expanding its 
activities in the design and development of high performance 
pressurized and boiling water nuclear power reactor systems 
for commercial and military applications. 


Staff positions are now available to qualified nuclear, me- 
chanical, electrical and chemical engineers for work in the 
following areas... 


REACTOR PLANT ENGINEERING—Design, selection and eval- 
uation of power plant equipment and controls; studies of 
power plant cycles and economics; mechanical design and 
structural analysis. 


REACTOR ENGINEERING DESIGN—Thermal, hydraulic, and 
mechanical design of nuclear reactor cores including 
steady-state and dynamic analysis. 


NUCLEAR DESIGN AND ANALYSIS—Design of advanced 
reactor concepts and shielding employing high speed digital 


computers; analysis of nuclear fuel cycles. ECM Cooling Package 


A miniaturized vane pump with integral- 
relief-valve and electric-motor combination 
is the newest addition to the line of packaged 
components and systems for aircraft and 
space vehicles available from Vickers Inc., 
Detroit, Mich., Div. of Sperry Rand Corp. 

The 3.0:lb package, used as a coolant 
motorpump for electronic countermeasures 
equipment, ECM, occupies approximately 
28 cu in. A significant feature is the replace- 
able vane-pump cartridge that simplifies 
service. The miniaturized pump alone, or in 
combination with hydraulic or electric mo- 
tors, has found wide use in such applications 
as small radar drives, small computer drives, 
fuel pumps, missile skin cooling, flow divid- 
ers, and pressure lubrication. 

The pump delivers 1.05 gpm at 90 psig. 

It is nominally rated for 1000-hr continuous 
duty at operating temperatures ranging from 
—65 to +160 F at 11,000 rpm. The 115/200- 
volt a-c, 400-cps, 3-phase electric motor 
draws 1.5 amp. Larger and smaller flow 
capacities are available. 
Located nine miles from the center of Hartford, Address inquiries to: 
Connecticut, the Nuclear Division is within short 
driving distance of some 50 smaller communities. 
Boston and New York City are only two and Professional Recruiting A self-aligning bearing, specially designed 
one-half hours by car over four-lane divided = for small fractional-motor applications, has 
expressways. Excellent housing and schools are Nuclear Division been introduced by Randall Graphite Bear 
available and New England's famous mountain Combustion Engineering, Inc. i785, Inc., Lima, Ohio. 


and hore areas are readily accessible. Available for shaft sizes of 
ee y Windsor, Connecticut and 7/1 in., this compact self-contained unit 


is a permanently lubricated bearing with 
a sintered-bronze bushing. It offers a sub- 
stantial advantage over old-type sleeve 
bearings because it is maintenance free; it 
eliminates the need for oil lines, reservoirs, 
oil cups, wicking, oil slingers, catchers, etc. 


Installation is quick and easy with only 


e oO ge in the end bell housing re- 
COMBUSTION 
ENGINEERING 
INC. 


WINDSOR, CONNECTICUT 


quired to accommodate this bearing. The 
bearings are supplied to standard industry 
tolerances eliminating the necessity of an 
added sizing operation. 

Tested over a 5-yr period, the new midget 
bearing gave top performance with no 
measurable depletion of the lubricant. 
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Oscillograph 


A self-contained, single-channel, direct- 
writing oscillograph that weighs only 21 Ib 
is available from Sanborn Co. in two models— 
Model 299 with general purpose d-c ampli- 
fication, Model 301 with an a-c carrier 
amplifier. Both provide readout in clear 
inkless traces on rectangular-coordinate 40- 
division charts, and because of the extreme 
compactness, can be used as easily and fre- 
quently as any other bench-top test instru- 
ment. 

The amplifier section of the Model 299 
for recording d-c signals is a direct-coupled 
amplifier. The circuit is transistorized ex- 
cept for two vacuum tubes which are used for 
their high-input impedance characteristics. 
The resultant amplifier has extremely ver- 
satile d-c recording capabilities. Maximum 
sensitivity for the Model 299 is 10 millivolts 
per chart division and frequency response is 
d-c to 100 cps within 3 db at 10-division 
peak-to-peak amplitudes. The Model 299 
has calibrated zero suppression. The Model 
299A is without zero suppression. 


The Model 301, for a-c recording of trans- 
ducer output levels, contains an oscillator, 
high-gain carrier amplifier, and a phase- 
sensitive demodulator. All Model 301 cir- 
cuitry is transistorized. The maximum 
sensitivity for this recorder is 10-microvolts 
rms per chart division and frequency re- 
sponse is d-c to 100 cps within 3 db at 10 
divisions peak-to-peak. 


Major specifications and operating features 
that are common to both models include 
switch-selected chart speeds of 5 and 50 
mm per sec; paper loading from the top with 
4 in. of visible chart; marginal marker stylus; 
monitor-output connectors that accept ex- 
ternal scopes and meters; 40-division chart 
paper. Complete data for the Model 299 
and Model 301 are available on request from 
Sanborn Co., Industrial Div., 175 Wyman St., 
Waltham 54, Mass. 


Safety Switches 


Important design extras in a new. 250- 
type ND safety switch include: Visible 
double-blade construction; positive, quick- 
make and quick-break operation; double 
insulation between blades and operating 
mechanism; optimum-size enclosures for 
maximum heat dissipation; plenty of wiring 
space for easier, faster installation; and an 
exclusive safety-yellow operating handle 
for quick “spotting” even in poor light. 

The switch, developed by American 
Electric Switch Div., Clark Controller Co., 
1146 E. 152nd St., Cleveland 10, Ohio, 
meets NEMA Standards for normal-duty 
industrial and commercial use and is ap- 
proved by Underwriters’ Laboratories for 
these applications as well as for service. 
entrance equipment. It is currently avail- 
able in 30- and 60-amp, 250 and 600-volt 
ratings, both fusible and nonfusible. 
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a) galaxy of products 


to solve your air 


handling problemas... 


industrial Fans 


Centrifugal 
Unit Heaters 


Béiler Unit Heaters 


General Purpose Fans 


EW YORK BLOWER COMPANY 


bales offices: S161 South Shields Avenue + Chicago 16 _ 
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Insure safe, continuous 
boiler operation with 


Reliance 
Water Columns 


Models and sizes 
for every boiler 
need to 2500 psi 
working pressure 


®) 


Reliance High and Low Alarm Water Columns are widely 
known for their sensitive trouble-free alarm mechanism. 
Action of the float and whistle valve assembly is direct — 
foolproof. Short, unhindered float travel assures prompt 
response to slight water level variations. Reliance Alarm 
Columns, available to 900 psi, are completely assembled at 
factory and thoroughly tested before shipping . . . Above 
900 psi, forged steel columns can be equipped to supply 
electric alarm service and other safety controls . . . Reliance 
also makes gage cocks, gage valves, gage inserts, illuminators 
and vision-focusing hoods in various styles to suit all needs. 
Engineer representatives in all principal cities. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance 
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Toggle Switch 


A series of 20-amp double-pole toggle 
switches with standard operating charac- 
teristics and basic dimensions has been intro- 
duced by McGill Mfg. Co. 

Electrical ratings are: 20-amp, 125-volt, 
a-c 1'/»-hp; 20-amp, 250-volt, a-c noninduc- 
tive; 10-amp, 250-volt, a-c 2-hp. A choice 
of mounting arrangements, terminals, and 
circuitry makes the switch adaptable to a 
variety of industrial and consumer products. 
Furnished as standard for nipple mounting, 
flush or bent two-hole cover-plate models are 
available on order. Terminals come in 
either spade, screw, or solder type. Housing 
dimensions are 1.237 in. from front to end of 
spade, 1.2 in. long, and 0.762 in. wide. 

The switches are made of durable ma- 
terials. The housing is impact-resistant 
molded phenolic and the cover plate is 
cadmium-plated steel. Contact rivets are 
silver cadmium oxide inlaid on special 
copper-alloy material for strength. All 
connecting parts and terminals are silver- 
plated. 

Choice of circuitry in the double-pole 
switches includes a single-throw; double- 
throw, center-off; double-throw, no-off; 
double-throw, momentary; single-throw, 
momentary; double-throw, one-side-on 
one-side momentary, no-off; double-throw, 
one-side-on — one-side-momentary — center 
off. All models are Underwriter’s Labora- 
tories, Inc., inspected and CSA approved. 

Further information available from the 
Electrical Div. McGill Mfg. Co. Valparaiso, 
Ind. 


Steam Traps 


Tremendous savings can be effected by the 
use of the newly developed Type Velan TSV 
Piping King steam trap, developed by Valan 
Steam Specialties Inc., Beekman Rd., 
Plattsburgn, N. Y. where only two con- 
nections are required to make a complete 
steam-drainage installation. 

The TSV consists of a forged-steel TS 
steam trap with integral strainer, check 
valve, and air vent welded to either one or 
two forged-steel gate valves. Both trap and 
valves are completely serviceable in the line 
in less time than it would take to remove a 
standard valve or trap. 

A one-piece cage unit contains all steam- 
trap internal parts, and the removal of two 
stainless-steel screws permits the rapid re- 
placement of every part except the body 
without touching a line connection. 

The shut-off valves are a new patented 
bonnetless design with screwed-in seats of 
hardened stainless steel and a unique service 
cover containing the wedge guides. Through 
the service post, the seats, wedge, and stem 
can be removed and replaced in a matter of 
minutes. 
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A new line of powerhouse Life-Line A 
motors, from 40 to 250 hp in frames 364U 
through 506US, is offered by the Westing- 
house Electric Corp., P. O. Box 2099, Pitts- 
burgh 30, Pa. 

These powerhouse motors, designed as 
auxiliary units for generating stations, are 
furnished in three basic NEMA designs for a 
wide range of applications: Designs A and B 
(normal torque) for pumps, compressors, 
fans, blowers, etc.; Design C (high break- 
away torque) for driving compressors with- 
out unloaders, loaded conveyers, certain 
coal pulverizers, and similar applications; 
Design D (for high-accelerating duty or high- 
inertia loads) for car dumpers, coal trippers, 
hoists, etc. 

Specially designed end brackets provide 
maximum dripproof protection for the 
squirrel-cage units. The bearings are oil- 
lubricated sleeve bearings carefully grooved 
to give positive oil flow. Extra large oil 
rings provide more oil on the bearing surface. 
In addition, the large-capacity oil sump con- 
tains up to 70 per cent more oil than con- 
ventional units. An air-bypass is built into 
the bracket to prevent oil mist from being 
drawn into the motor by the blower. 

For longer motor life, Thermalastic insula- 
tion is used on the larger motors with form 
wound coils. Motors with random-wound 
coils contain powerhouse shielded insulation 
which gives maximum protection against 
exposure to high humidity, splashing liquids, 
and mild chemical concentrations. Where 
exceptional protection is required, Life- 
Guard insulation is available. Another 
option is the Guardistor system which offers 
a positive degree of winding overtemperature 
protection. 

Other features of the powerhouse motors 
include: transparent inspection window for 
visual inspection of bearing and oil rings; 
sight oil gage for instant reading of oil-sump 
level; air-gap check holes in both brackets 
for easy checking of air-gap uniformity; 
oversize conduit boxes for ease in lead con- 
nections. Split sleeve bearings and brackets 
are also available. 


Lettering Pencil 

The Mark V “‘fine-line’’ automatic-pro- 
pelling lead pencil made by Alvin & Co. 
supplies an ever-pointed extra-thin lead, 
0.031-in. thick for use with lettering guides or 
templates. It is 6 in. in length, weighs less 
than '/: 0z, and has a non-rolling hexagonal 
barrel with a knurled, tapered finger grip. 
Push-button-actuated fully automatic lead 
feed provides one-hand operation. Color- 
coded caps indicate degree of lead hardness. 
A special pocket model is only 5'/, in. long. 
For further information write to Alvin & 
Co., Windsor, Conn. 


MECHANICAL ENGINEERING 


Built-in Lubrication at 
these 3 Critical Areas 


Critical Area 1: 


PiIN—Protective oil film lubricates tive 
bearing area between pin and bushing, 
minimizing wear by reducing metal-to- 
metal contact. 


Critical Area 2: 


PLATES—Oil-impregnated Sintered 
Steel Bushings extend beyond surface 
of inside plates to: act as lubricated 
thrust beartams. control clearance, and 
provide an oi! cushion between plates, 
eliminating plate galling and seizing 
frequently caused by misalignment of 
sprockets. 


Critical Area 3: 


SPROCKET ENGAGEMENT—Oi! film on 
MSL Bushing exterior provides constant 
lubrication between sprocket teeth 
and chain, Whitney MSL Chain requires 
no rollers, as the tough oil film on the 
bushing surface provides smooth 
sprocket engagement, cushions impact 
and reduces drive wear. 


THE WHITNEY 


a subsidiary of FOCTE BROS. 
GEAR AND MACHINE CORPORATION 


SOLVED BY 


ITNEY MSL* 
CHAIN 


Resists SHOCK, STRESS, FATIGUE 
Railway Maintenance Machines 


Raising and lowering a 550 Ib. ni per 
on the Racine “Anchor-Fast” 
Rail Anchor Applicator approximately 18 
times per minute puts severe shock, stress, 
and elongation loads on a chain. 

Yet—the standard Whitney MSL Self- 
Lubricating Chain used on these hard- 
working track maintenance machines which 
apply rail anchors to the base of railroad 
rail to keep it from creeping lengthways, 
is providing superior performance month 
after se without a single instance of 
chain failure! 

The chain replaced a steel cable which 
connected a hydraulic cylinder to the load. 
Through abuse in the field, the cable would 
develop kinks or twists that could not be 
removed, thus affecting the operation of 
the machine. Some excessive cable wear 
was experienced. 

MSL Chain’s built-in lubrication at the 
3 critical wear areas provides great inherent 
strength and superior resistance to shock, 
stress, and fatigue. The chain remains 
flexible for life . . . does not bind or freeze 
. . . requires no maintenance, and provides 
up to 5 times longer service life than 
ordinary chain. 


if the drive chain on your product must deliver 
optimum performance in severe operating environ- 
ments, or operate with maximum cleanliness, check 
the advantages of Whitney MSL Self-Lubricating 
Chain. It is completely interchangeable with any 
similar pitch ASA standard chain. Write for MSL 

Chain Catalog today. 


*MAXIMUM SERVICE LIFE 


CHAIN COMPANY 


4559 S. Western Bivd., Chicago 9, Ii. 


POWER TRANSMISSION DRIVES 
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machine 
all 
these 
small 
parts 
from 


SHENANGO 


Bearings 
Blanks 
Bushings 
Cams 
Clutch Plates 
Collets 
Cylinders 
Dies 
Discs 
Gauges 
Gears 
Jigs 
Liners 
Pinions 
Pistons 


Plug Laps 
Pulleys 
Pump Parts 
Quills 

Rings 
Rolls-Rollers 
Seals 
Sheaves 
Sleeves 
Spindles 
Sprockets 
Trunnions 
Valve Guides 
Valve Parts 
Washers 


IRON BARS 


Now, many parts formerly cast to shape can be machined at lower cost from 


Shenango solid bars and centrifugally cast tubular bars. 


BUSINESS 
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Differential Speed Reducers 


A new series has been added to the line of 
differential speed reducers made by Win- 
smith, Inc., 200 Eaton St., Springville, 
Erie Co., N. Y. Designated series HM, it 
offers seven horizontal motorized models— 
ratios from 1.1:1 to 50.000:1—0.12 to 81.51 
hp—and a maximum output-torque range of 
50 to 113,000 in-lb. 

A unique unified planetary element 
automatically equalizes the load distribution 
through the planetary gears by means of a 
“floating” principle, provided by a cushion of 
oil between the planetary and internal-gear 
teeth. Regardless of gradual operating wear, 
it will automatically float into position and 
insure equalized load distribution, smoother 
operation, quiet running, and a longer service 
life. 

Series HM will fit any standard C-flange 
motor and the over-all dimensions of the 
individual models never vary regardless of 
the reduction ratio. These horizontal mo- 
torized units require no bed plate, deliver 
more horsepower per pound of weight or 
cubic foot of space, and permit easier inte- 
gration with the driven machine. 


. 
Midget Transmissions 

Oilgear Co. transmissions convert any con- 
stant-speed input power into an infinitely 


Bars and tubes are available centerless ground for automatic screw machines 
or as cast for turret or engine lathe work. Expensive patterns are eliminated. 
Uniformity is guaranteed. Inventory is reduced. Production output is increased. 

Write on your letterhead for a machining sample of Meehanite Metal, 
Ni-Resist or Ductile Iron. Centrifugally Cast Products Division, The Shenango 
Furnace Company, Dover, Ohio. 


adjustable output speed. One or more ad- 
justable speeds may be preset and selected 
in one or both directions up to 1650 rpm 
depending on the choice of integral control 
devices. Also, integral with these units is a 
gear pump for supercharge, control, and 
auxiliary service; a cooling fan; a fluid- 
reservoir case; and over-load relief valves. 
All working parts are pressure or flood- 
lubricated and totally enclosed for long-life 
protection. 
CENTRIFUGAL Designed for applications of 1-hp or less, 
CASTINGS the units consume power only in proportion 
to work performed. There are no restricted- 
TIN LEAD, ZINC BRONZES MANGANESE AND ALUMINUM BRONZES 
MONEL METAL © NI-RESIST MEEHANITE® METAL ALLOY IRONS DUCTILE IRON ‘ 1560 West St., Milwaukes 
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‘Jefferson 


Chemical 


Two new 120,000 
pound steam-per hour 
units installed in 
Port Neches plant. 


The needed additional power and process steam capacity 
for Jefferson Chemical’s expanded Port Neches plant is 
furnished by the two Vogt boilers pictured here, each 
with a capacity of 120,000 pounds per hour. The boilers Bi. 
are designed for 675 Ibs. pressure to operate at 625 Ibs. ae + 


pressure and 769°F. total temperature. The furnaces are 


equipped with gas burners and have water cooled front 


and side wails. 


Bulletins describing Vogt boiler installations in a A Rx For Custom Installation 
Bulletin VF-VS-2 + 
Package Unit Bulletin 
heating are available on request. : : PSG-3, address Dept. 


24A-BM. 


variety of industrial plants for power, processing and 


Installation by C. F. Braun and Co., Engineers. 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N.J., St. Louis, Charleston, W.Va., Cincinnati 


GENERATORS 
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COOPERATION 


produces the final design! 


Cooperation is the key to any product. One man, perhaps you, 
has the responsibility for adding ideas and correlating the 
work of others to develop a supexior design. Rockford 
Clutch has designed and supplied clutches 
for hundreds of products . . . let them 
help you. Their recommendations 

are without obligation and they 
are recognized leaders 
in the field of clutch 
design and manufac- 
ture. Whether it’s a 
clutch for a motor 
truck, lift truck, bus, 
tractor, lathe or other 
equipment—call or 
write for recommend- 
ations on the 
Rockford Clutch 

to fill your needs. 


ROCKFORD 


ROCKFORD CLUTCH DIVISION BORG-WARNER 


1307 EIGHTEENTH AVE, Export Sales 
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Alternators 


A new line of high-frequency motor al- 
ternators has been designed by Robbins & 
Myers, Inc., for economical high-cycle cur- 
rent beyond the practical range of frequency 
converters. 


Although ratings and frequencies can be 
tailored to meet customers’ requests, there 
are nine basic models in the line ranging 
from | to 7.5 kva and producing 360 to 3300 
cps. Over-all dimensions are about 50 
27 X 26 in. (max). 

The alternator assembly features: (a) 
A high-frequency alternator, (4) a silicon- 
rectifier unit with time-delay fuses for field 
excitation, and (c) a Robbins & Myers drive 
motor, all on a heavy welded-steel base, with 
removable belt guard and sliding alternator 
base for easy belt adjustment. 

Revolving-field construction is used in 
ratings of 1500 cps and lower, while a brush- 
less inductor type is supplied for ratings over 
1500 to accomodate higher operating speeds. 

Without a regulator, voltage change will 
vary from no-load to full-load by 12 to 18 
per cent depending on the rating involved. 
An automatic magnetic amplifier can be 
supplied to hold variation within 2 per cent 
if close regulation is required. 

Sets are usually equipped with a pulley 
system matched to the desired output fre- 
quency, but in applications where a number 
of frequency changes are anticipated vari- 
able-pitch pulleys or variable-speed drives 
equipped with electric, hydraulic, pneu- 
matic, or manual control can be furnished. 

Additional information may be had from 
the Customer Service Dept., Industrial 
Motor Div. of the company, Springfield, 
Ohio. 


Ring Seals 

A nonsplit, hydraulic and pneumatic 
linear-motion ring seal has been introduced by 
Gits Bros. Mfg. Co., 1866 S. Kilbourn Ave., 
Chicago 23, Ill. Its special, all-metal con- 
struction permits use at temperatures from 
—425 to +1500 F. 

This Hi-Temp ring seal was developed to 
satisfy the increasing demand for high- 
temperature seals in hydraulic actuators, for 
high temperature static-seal applications and 
for high-temperature swivel-joint seals. 
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Designed as a unit, it comprises a metal 
lip of special design and configuration, fas- 
tened in a stainless-steel ring. The ring is 
specifically designed to support the lip in 
the axial direction and to prevent blowout 
under extreme pressures. 

Under hydraulic pressures in excess of 
20,000 psi, they show no leakage or other ill 
effects, and are compatible with practically 
all hydraulic fluids and gaseous media. 

They are available in a standard 90 series 
and as a double unit in a 91 series (recom- 
mended in applications where pressure re- 
versals in excess of 10 psi will occur). 

Each series comes in 37 standard sizes, in 
bore diameters ranging from '/ to 7 in. 


Safety Shut-Off Valve 


When connected with one or more safety 
circuit-breaking instruments and installed 
in gas or oil supply lines leading to the burners 
of industrial boilers, furnaces, ovens, kilns, 
and other processing equipment, the new 
Maxon Series 800 manual-reset valve shuts off 
flow of fuel automatically and instantly upon 
any break in the electric power of safety 
circuit. 

Incorporating a body with unique “‘guillo- 
tine”’ action, the Series 800 safety valve as- 
sures tight closure. It is approved and 
listed by testing laboratories of Associated 
Factory Mutuals, Underwriters Laboratories, 
and Canadian Standards Association, and 
is regularly accepted and approved for in- 
dustrial applications by Factory Insurance 
Association and other such regulatory bodies. 
Catalogs and engineering data sheets avail- 
able from Maxon Premix Burner Co., 201 E. 
18th St., Muncie, Ind. 


Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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Branch Warehouses: Roswell, N. M.; Hastings, Neb.; Pecos, Texas; Idaho Falls, Idaho 


The pump that 

fillsthe 
“Vital Gap” 
NEW 

MIXED-FLOW 


Large capacities 
at medium lifts 


This new Johnston fills the ‘‘vital gap"’ 
between low head — large capacity pro- 
peller pumps and high head — smaller 
capacity regular turbines. 


Thoroughly field-tested and already en- 
thusiastically recommended by a score 
of satisfied users, it is now available 
for a wide range of applications and is 
the latest addition to the Johnston line 
of versatile vertical pumps. 


Design Features: 

© Capacities exceeding 100,000 gpm. 

© Lifts from 20 to 60 feet. 

© Flatter hp curve means less overload 
at increased heads. 

© Peak performance at 40 to 60% of 
shut-off head. 


Principal Applications: 
Raw water intake; Low lift transfer; 
Dewatering; Spray pools; Sewage effluents. 


Primary Users: 
Power plants; Sewage treatment installa- 
tions; Flood control; Land reclamation; 
Steel mills, refineries, chemical plants, etc. 


For complete details and specifications, call or write your 
nearest Johnston distributor or contact the factory direct. 


JOHNSTON PUMP COMPANY 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 


3272 East Foothill Boulevard, Pasadena, Calif. 
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HAVE 
NEW 
IDEA 


Large, well-capitalized manufacturer with 
extensive product development and mar- 
keting facilities is anxious to screen ideas 
and inventions of new items which would 
have volume application in industry, 
commercial establishments or homes. 
Need for practicality suggests that ideas 
come mainly from persons of engineering 
or technical background. Full legal pro- 
tection. In first communication, describe 
the nature of the product and its specific 
applications, and indicate the present 


stage of its development. Request forms 
for formal detailed submission and 
acknowledgment. 


Write Box PME-700 
care of “Mechanical Engineering.” 
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Thermostatic Steam Traps 


A new line of low-cost, thermostatic steam 


traps is available from the MIL Div. of 


Farris Engineering Corp., 612 Commercial 
Ave., Palisades Park, N. J. It includes high 
and low-pressure types in pressure-balanced 
thermostatic and float-thermostatic designs. 

Unaffected by pressure, water hammer, 
frost corrosion, or rough handling, their oper- 
ation is maintained by a patented, inde- 
structible, stainless-steel, bimetal thermal ele- 
ment with universal joints which responds 
only to temperature and has proved more re. 
liable than bellows and diaphragm types. 

Maximum resistance to corrosion and 
metal fatigue is accomplished by use of 
forged aluminum-bronze for the bodies and 
stainless steel for all working parts. Simple 
design and precise manufacturing control 
assure minimum steam loss and trouble-free 
operation in a wide range of applications in- 
cluding superheat service to 500 F. 

MIL steam traps are used on heat ex- 
changers, instantaneous heaters, stills, steam 
radiators, sterilizers, tanks (coil-heated), 
vulcanizing presses, hot plates, drying coils, 
relay points, terminal ends, and branch 
mains. 

There is a variety of body styles, con- 
nections, and strainers. Pressure ranges are 
vacuum to 25 psi, vacuum to 65 psi, vacuum 
to 125 psi, 0 to 225 psi, 0 to 300 psi. Pres- 
sure ranges for float-thermostatic types are 
0 to 75 psi and 0 to 150 psi. 


Cooling Tower 


The capacity of the double-flow Aqua- 
tower line of cooling towers has been expanded 
to meet the water-cooling requirements of 
major air-conditioning and industrial-process 
cooling applications. A new Series 15 tower 
bridges the capacity gap between the stand- 
ard line of double-flow Aquatowers and 
unlimited-capacity industrial cooling towers 
made by the Marley Co., 222 West Gregory, 
Kansas City 14, Mo. 

It combines many of the proved features 
of both double-flow Aquatowers and Marley 
industrial cross-flow towers. Industrial- 
tower features are: sloping louver walls 
and broad louvers, introduced and patented 
by Marley in 1957, and _ glass-reinforced 
polyester-filling supports for permanent 
alignment and positioning of splash bars. 

From the basic double-flow design the 
Series 15 utilizes open-gravity water-distri- 
bution system, minimum height in relation 
to capacity, low pumping head, safe inspec- 
tion and maintenance. New components, 
supplied as standard equipment include: 
combined mechanical-equipment support and 
hot-water lateral, flow-control valves and 
external lube lines on gear drives. Water- 
distribution arrangement permits several 
piping options including cencealed internal 
piping and either sidewall or endwall risers. 
Advanced structural arrangement is said to 
effect appreciable reduction in erection costs. 
Bulletin DFA15-60 is available for complete 
details. 


High-Voltage Switch 

A compact high-voltage switch (100,000 
volts, 1 amp) especially designed for dis- 
tributing power from rectifiers to the elec- 
trodes of electrostatic precipitators but us- 
able with other types of high-voltage low- 
current equipment is announced by Buell 
Engineering Co., 123 William St., New 
York, N. Y. 

The switch is a multideck rotary type de- 
signed to operate in all types of insulating 
oils. When housed in its own compartment, 
it occupies about 1 cu yd, approximately '/, 
of the space required by an equivalent air 
switch. It may also be immersed in the 
same compartment as the transformer- 
rectifier by lengthening or widening the com- 
partment approximately 2 ft. 
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Check Valve 


A bronze lift ball check valve has been 
added to the Fairbanks line of bronze and 
iron body valves. 

The new ball check valve carries pressure 
ratings of 200-psi steam working pressure at 
550 F; 400-psi cold-water, oil, or gas pressure 
—nonshock— and it is available in sizes !/, 
through | in. The ball for the valve is of 
stainless steel and the port opening and lift 
space for the ball is designed to provide “full 
port” opening, 

The ball-type lift check valve is particularly 
recommended for service on viscous-fluid lines 
although it is also used to prevent return flow 
on steam, water, oil, and gas lines. The ball- 
type lift check valve will close faster against 
back pressure than lift check valves with 
other types of disks. Greater freedom of ac- 
tion of the ball, as compared with the guided 
action of the disks in other types of lift check 
valves, gives the ball-type check valve a 
decided advantage in speed of closing, 
especially on viscous-fluid lines. The ball 
check valves must be installed in the up- 
right position on horizontal lines only. 
Further information available from the 
Fairbanks Co., 393 Lafayette St., New York 


Weatherproof Motor 


A completely new line of open weather- 
proof a-c motors with an epoxy encapsulated 
insulation system has been introduced by 
Reliance Electric and Engineering Co., 
24701 Euclid Ave., Cleveland 17, Ohio. 
Called Duty Master Weatherproof Motors, 
they are currently available in frames 180 
through 445U (1 through 125 hp) in all 
standard speeds and voltages. 

The stator windings are thoroughly en- 
capsulated in a specially formulated epoxy 
resin for resistance to moisture, oils, dust, 
chemicals, acids, and alkalies. The bearings, 
exposed internal metal surfaces, hardware, 
and mechanical parts are also protected 
against damage from the elements and con- 
taminating atmospheres in all types of in- 
door and outdoor applications. 


High-Pressure Strainer 


A high-pressure strainer for up to 5000 psi, 
designed with '/,-in. NPS male-inlet and !/;- 
in. NPS female-outlet connections is an- 
nounced by Spraying Systems Co., Bellwood, 
Ill. Itis made of stainless steel with choice of 
50, 100, or 200-mesh screens. The strainer 
screen assembly is specially designed to resist 
all line pressure and conditions; under test, 
the screen will not collapse even when com- 
pletely clogged. Typical applications for 
this high-pressure strainer include use with 
airless paint-spray guns such as thecompany’s 
GunJet 22 Model H hand spray gun or the 
AutoJet automatic gun, or any other high- 
pressure '/,-in. NPS line application. 
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* Compact 
* Economical 


* Higher H.P. Per 
Given Diameter 


Minimum Backlash 


Constant Power 
Transmission 


* 
* Positive — Yet Flexible 
* Maximum Flexibility 
* Rugged 

* 


ACME 


FLEXIBLE 
COUPLINGS 


CAN INSTALLED MINUTES 


This is the easiest trouble-free coupling 
you can install on your equipment. ACME 
Flexible Couplings are quickly assembled 
or dis-assembled by means of a chain that 
has only one pin to connect or remove. 
Connecting links are permanently posi- 
tioned on chain to engage connecting pin 
without difficulty in assembly. Positive 
Power Transmission is assured, with pro- 
visions for both angular and parallel mis- 
alignment. They absorb shock loads, pro- 
vide maximum flexibility with minimum 
backlash. All heat treated steel construc- 
tion to give maximum life expectancy. You 
save money in the long run. 


Call your nearest ACME Distributor. He has 
the full cooperation of our Engineering Dept. 


Write Dept. 11-F, 


for new 


100 


illustrated technical 
catalog including new 
engineeri 


showing 


section 
methods of 
chain adjustments. 


MASSACHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS + DOUBLE PITCH 


CONVEYOR CHAINS + 
FLEXIBLE COUPLINGS 


STAINLESS STEEL CHAINS + 
STANDARD AND SPECIAL ATTACHMENTS 


CABLE CHAINS + 
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NEW PROFESSIONAL GROWTH OPPORTUNITIES for 
PHYSICISTS, SCIENTISTS, 
ENGINEERS, (metaliurgical, Chem., Mech.) 


THE SEEBECK EFFECT -— Utilizing the Seebeck Effect in a 
reactor environment, for direct conversion of heat to electrical 
energy, is one of the many research problems under intensive 
investigation at the Atomic Power Department of Westinghouse 
where scientists and engineers are seeking new and improved 
ways of developing economically competitive atomic power 
plants. 


Scientist-Engineer—To analyze 
transient conditions in nuclear reactor 
systems; development of equations 
describing the nuclear thermal and 
hydraulic conditions within system 
components. Should have several years 
experience with analog and/or digital 
computational techniques. B.S. or M.S. 
in Engineering, Physics or Mathematics. 


Scientist-Engineers—To design, 
fabricate and test experimental equip- 
ment for irradiation testing of materi- 
als. B.S., M.E., and experience applica- 
ble to position. 


Scientist-Engineers —To work on ir- 
radiation damage studies of thermo- 
electric materials and instrumentation 
for measurement of thermoelectric 
parameters at high temperatures. 
Graduate degree in physics or metal- 
lurgy. 


Scientist-Engineers —Nuclear sys- 
tems design studies and calculations 
background required to establish pri- 
mary coolant systems design and pa- 
rameters i.e., temperature, pressures 
and flow rates. B.S., M.E. and 5 years 
experience in power plant design and 
cycle analysis. 


If you can visualize your professional growth in an atmosphere of scientific 
investigation, write to: Mr. C. S. Southard, Westinghouse Atomic Power 
Division, PO. Box 355, Dept. X-19, Pittsburgh 30, Pa. 


Westinghouse 


ATOMIC POWER DIVISION 
FIRST IN ATOMIC POWER 
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Radiant-Heat Panel 


Radiant-heat panels for commercial and 
industrial applications have been introduced 
by the Infrared Div. of Edwin L. Wiegand 
Co., 7500 Thomas Blvd., Pittsburgh 8, Pa. 

Designated Chromalox Type QRP, the 
panels are equipped with quartz-tube ele- 
ments. The series is designed to provide ex- 
cellent terminal and resistor life and to ob- 
tain maximum serviceability from the quartz 
heat source. 


Uses include paint baking, industrial 
process heating, railroad-car thawing, mar- 
quee heating, and indoor and outdoor spot 
comfort heating. 

The 1 X 4-ft panels in 4 and 6 kw are 
available for 208 and 240 volts, while the 
240- volt elements may be connected in series 
for operation on 480 volts. 

Where large areas of radiation are involved, 
Type QRP panels may be mounted horizon- 
tally at any angle, end to end, and edge to 
edge on '/s-in. conduit stems. Also, on 
metal framework using '/,-in. bolts for which 
spot-weld nuts are provided on the back of 
each panel. Single-end wiring by user is 
facilitated by built-in wiring gutter. 

For maximum effective radiation, each 
panel is equipped with a bright nickel- 
plated steel grille with reflecting ability in 
excess of 80 per cent. Heat loss through the 
panel is inhibited by insulation between re- 
flector and panel back. 

To make mounting and interconnecting 
easy, ten '/s-in. conduit knockouts are pro- 
vided in each panel. 


Dust Collectors 


A newly developed, highly efficient, auto- 
matic filter shaker is now available on all 
models of cloth-filter-type dust collectors, 
made by Torit Mfg. Co., 1133 Rankin St., 
St. Paul 16, Minn. 

Peak operating efficiency is assured by 
thoroughly shaking the filters each time the 
dust collector is used, eliminating reliance on 
human memory. 

The automatic shaker is powered by an 
independent electric motor mounted on the 
side of the collector. When the shaker bar is 
oscillated horizontally, its metal fins strike 
each cloth filter bag to free the dust par- 
ticles and cause them to drop into the dust 
tray. 

Shaking action begins automatically when- 
ever the collector motor is turned off. After 
shaking the filters for 2 min, the mechanism 
shuts itself off and will not operate again until 
the collector has been turned on and off again. 

Available with single-phase, 110 or 220- 
volt, 60-cps motors, the shaker can be used 
regardless of the voltage of the collector. 
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Plastic Netting and Piping 

Two new forms of thermoplastic materials, 
Vexar plastic netting and piping are manu- 
factured by an exclusive process that extrudes 
polymers directly in tubular net form through 
a single operation. By this technique, each 
strand intersection becomes an integral part 
of the material, even stronger than the in- 
dividual strands—in contrast to die-cut, 
interwoven, or heat-sealed netting or tubing 
where the openwork pattern is made after 
the material is extruded. 

Du Pont acquired U. S. rights to the 
patented British development last year. 
Although still under development, commer- 
cial quantities of Vexar made of polyethylene 
are nowavailable. 

An almost infinite variety in mesh size and 
pattern, filament diameter, strength, stiff- 
ness, and color is possible. In addition, the 
products retain the chemical and physical 
characteristics of the basic plastic resin. 
Thus the initial polyethylene versions of 
Vexar have the chemical inertness, flexi- 
bility, and resistance to moisture, rot, and 
mildew characteristic of polyethylene. 

Strand diameters can be made from 15 mils 
up. Mesh size can be varied from 16 counts 
to the inch—smaller than normal window 
screening—to more than an inch between 
strands, somewhat similar to the spacing in 
large fish net or diamond-weave heavy-wire 
fencing. 

Three basic patterns are available: 
Diamond, where intersecting strands are on 
the bias to the direction of extrusion; twill, 
in which one strand parallels the extrusion 
direction while the other is on the bias; and 
plaid, a decorative version of the diamond 
pattern, in which strands are grouped and 
spaced unevenly to provide a wide variety of 
effects. 

Semi-rigid Vexar piping, in a variety of 
colors, is finding use as a protective sleeve 
over highly polished tubular machine parts, 
such as bearing shafts. The slight elasticity 
of the tubes allows a major simplification in 
inventory problems. Where a manufacturer 
might maintain a stock of several hundred 
different diameters in paper tubes to protect 
polished finishes on shafts, it coul ’ substitute 
three sizes of the new piping. 

E. I. du Pont de Nemours & Co., 
Wilmington, Del. 


Ductile Iron Pumps 


A complete series of single and multi- 
stage horizontal pumps cast in ductile iron 
has been placed on the market by Peerless 
Pump. 

Described as pumps with extreme thermal- 
shock and corrosion resistance, the two 
pump series, designated as Type A and Type 
TU and TUT, are for intermediate-range 
service. Both series have a fluid-temperature 
range of 350F. 
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Type A pump is a continuous-duty, 
horizontal split-case, single-stage centrifugal 
pump. It can be applied to the widest 
variety of pumping jobs handling water and 
other liquids, even when there is a modest 
amount of nonabrasive solids in suspension. 
It is available in sizes of 4 in. and larger; 
capacities to 60,000 gpm; heads to 400 ft. 
All types of drives are available for this 
pump. 

Type TU and TUT is a horizontal, split- 
case, multistage pump. It is available in 
two-stage (Type TU) and three, four, or 
five stage (Type TUT) design. This series 
of pumps is ideal for supplying, circulating, 
and boosting water and process liquids. 
Heads up to 1500 ft and capacities of up to 
3000 gpm are readily handled by this pump 
group. All types of drives may be used. 

The use of ductile-iron cases, according 
to the manufacturer, commends these 
pumps for many operations in refining and 
process industries. Ductile iron compares 
favorably with carbon steel in strength— 
plus having the equally desirable thermal- 
shock-resistant qualities. During extensive 
testing, ductile-iron cases were heated to 
temperatures in excess of 1350 F, then sub- 
jected to sudden cold-water quenching. 

Write Peerless Pump, Hydrodynamics 
Div., Food Machinery and Chemical Corp., 
2005 Northwestern Ave., Indianapolis, Ind., 
for Bulletin B-1314. 
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Purchased 


Yuba Consolidated Industries, Inc., has 
purchased the K. W. Anderson Co. of Tulsa, 
Okla., manufactureres of high-temperature 
furnaces for processing industries. The 
Anderson Co. is being consolidated with the 
Petro-Chem Development Div. of Yuba be- 
cause their products and markets are com- 
patible. 

Sales activities of the combined organiza- 
tions will headquarter out of Tulsa, Okla. 
Due to order backlogs, Petro-Chem De- 
velopment Div. for the time being will 
maintain design, engineering, and manu- 
facturing activities in both its Houston, 
Tex., plant and the Anderson facility in 
Tulsa. 

The company said that Yuba is now in a 
position to offer its customers both the 
Anderson horizontal Uni-Rad furnace and 
the Petro-Chem vertical Isoflow furnace, 
both types being used by the petroleum, 
chemical, petro-chemical, and pulp and 
paper industries. 


CONTROL 
OPERATION 


CONTROL 


MERCOID DA-400 SERIES 
Pressure Controls are dual 
purpose controls, incorporat- 
ing a single pressure element 
operating two separate, inde- 

_pendentiy adjustable Mercoid 
magnetic switches. The switches 
may be used for multiple cir- 
cuit control for various opera- 
tions as the control responds 
to pressure changes. 


For example: 


@ Close one alarm circuit at high 
pressure and another at low 
pressure with both circuits 
open over operating range. 

ry As an electrical interlock to 
open one circuit as pressure 
rises above and the second 
circuit as the pressure drops 
below operating range. 

@ To provide two-stage control 
by opening or closing one cir- 
cuit on a rise in pressure and 
the second circuit on a further 
rise in pressure. 


AVAILABLE IN 
17 PRESSURE RANGES 


0-30" VAC. 
TO 300-2500 PSI. 


Available in three case styles: 
General Purpose (NEMA 1) 
Weather-Proof (NEMA 1A, 2, 3, 4) 
Explosion-Proof (NEMA 7, 9) 


WRITE FOR BULLETIN NO. 11 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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YODER 
PIPE & TUBE MILLS 


A Yoder engineer can help you realize 
remarkable savings in the manufacture 
of ferrous or non-ferrous pipe or tube. 
He can show you how present Yoder 
Pipe or Tube Mill owners are increas- 
ing production, lowering over-all manu- 
facturing costs and reducing downtime 
through use of Yoder Mills. 


If your products require pipe or tubing 
from %.” to 26” diameters, Yoder Pipe 
or Tube Mills and accessory equipment 
can help you produce your product 
more efficiently to meet today’s com- 
petitive markets. 


In addition to Pipe or Tube Mills, Yoder 
engineers and builds a complete line 
of Slitting equipment and Cold Roll- 
Forming Machinery. 


For complete information 
on Yoder Tube Mills...send 
for the fully illustrated, 64 
page Yoder Tube Mill book 
«+. itis yours for the asking, 


THE YODER COMPANY 
5499 Walworth Avenue + Cieveland 2, Ohio 


PIPE AND 


TUBE MILLS 


. {ferrous or non-ferrous) 
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Company Services 

“The 8 plus values that back up U. S. 
Motors” is the topic of a brochure released by 
U. S. Electrical Motors Inc., Milford, Conn., 
which describes the company’s major plants 
and facilities, sales and service offices, ware- 
houses and other company services. 


New Headquarters Building 


A new headquarters building for the 
Raytheon Co., Electronic Services Div. has 
been opened at Burlington, Mass. Control 
center for some 300 globe-trotting field 
engineers engaged in product support for 
both government and commercial customers, 
the 27,000-sq-ft, one-story structure is com- 
pletely air-conditioned. 

It houses administrative areas, lecture and 
laboratory areas for training in maintenance 
of electronic equipment, a technical library, 
publications and storage areas, and a cafe- 
teria. 

The new Burlington building, Raytheon’s 
second in that community, houses some 150 
administrative, marketing, and _ training 
personnel formerly in facilities at Waltham, 
Maynard, North Dighton, and Wayland. 


LATEST 


CATALOGS 


Accumulators 


Newly issued four-page folder provides 
dimensions and other specifications on three 
sizes of Hydra-ride accumulators to cushion 
lift-truck loads, lessening danger of spillage 
and breakage, reducing damage to lift mech- 
anism, diminishing risks due to driver 
fatigue, and increasing material-handling effi- 
ciency. Folder includes installation informa- 
tion. Request Hyrda-ride Bulletin 1630B2 
from Parker Hydraulics Div., Parker- 
Hannifin Corp., 17325 Euclid Ave., Cleve- 
land 12, Ohio. 


Belt-Conveyer Idler 


The Joy Series 200 Limberoller belt- 
conveyer idler, an improved version of the 
original two-bearing catenary idler introduced 
by Joy Mfg. Co., Pittsburgh 22, Pa., in 1953, 
is described in anew 20-page bulletin, LD-111. 

The Limberoller idler consists of a series 
of neoprene disks molded to a neoprene- 
covered, flexible steel-wire cable suspended 
from two endmounted bearings. On the 
new model, according to the manufacturer, 
cable strain is reduced by free-swiveling 
bearing mounts and extra reinforcement be- 
tween end disks. 


Motor Application Guide 


The Century Electric Co., 1806 Pine St., 
St. Louis, Mo., has issued a new 1960 Motor 
Application Guide, a 16-page bulletin No. 
270B, which outlines motor characteristics 
and designs. 


Thermocouples 


Catalog G100-4 outlines Honeywell’s new 
MegopaK line of hard-pack, small-diameter, 
mineral-insulated thermocouples. Specifica- 
tions, ordering information, and prices on 
MegopaK bulk material, elements, and com- 
plete assemblies are included. The catalog 
is available from Minneapolis-Honeywell 
Regulator Co., Industrial Div., Wayne and 
Windrim Aves., Philadelphia 44, Pa. 


Welding Equipment 

The new Sigmatic line of welding machines, 
plus torches and controls, for consumable 
electrode, inert-gas-shielded welding are 
described in a 16-page Sigmatic manual weld- 
ing equipment catalog, F-1393, is available 
from Linde Co., Div. Union Carbide Corp., 
270 Park Ave., New York 17, N. Y. 

The three popular styles of standard- 
component Mig welding machines in the 
Sigmatic line—frame, sled, and cart-type 
units—are covered. Torches for continuous- 
fusion welding (spray-arc or Short-Arc) and 
spot welding are described, along with a 
complete line of welding controls. 


V-Belt and Industrial Hose 


A comprehensive catalog covering its line 
of industrial V-belts, including Cog-Belt 
and Poly-V and fractional-horsepower types, 
as well as sheaves and industrial hose, has 
been issued by Dayton Industrial Products 
Co., 2001 Janice Ave., Melrose Park, Ill. 

The 52-page catalog No. 260 lists the com- 
plete Dayton Product line with data on sizes, 
dimensions, and prices and is punched for 
notebook insertion. It is available from 
Dayton Industrial Products Co., 2001 Janice 
Ave., Melrose Park, Ill. 


A 28-page catalog No. FE-138, issued by 
Farris Engineering Corp., 612 Commercial 
Ave., Palisades Park, N. J., describes the 
complete Farris line of safety-relief valves for 
marine service, fire-pump service, hydraulic 
pressure systems, liquified gases, chemical 
corrosive service, and general industrial 
service. 

A new series of low-cost, compact, safety- 
relief valves is cataloged for the first time. 
Useful sizing information, capacity tables, 
weights and dimensions, and application data 
are arranged in a new format which greatly 
simplifies valve selection. 
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SUCCESSFUL 
TECHNICAL 
WRITING 


This is a comprehensive treat- 
ment that can be used profitably 
by engineers, scientists, and tech- 
nicians who wish to improve their 
skill and effectiveness as well as 
by those who have never written 
before. It shows how to look for 
ideas, how to evaluate them, how 
to build an idea into an outline, 
how to write-up the idea, and how 
to work with editors and publishers 
in getting the idea into print. In 
addition to sections on technical 
articles, reports, and books, includ- 
ing text books and handbooks, 
this book also gives useful material 
on military and industrial training 
manuals and industrial advertising. 

By arrangement with the publisher 
McGraw-Hill Book Company, ASME 


members may purchase cop es from 
the Society at a 20% discount. 


Cloth Binding 294Pages $5.50’ 


ILLUSTRATIONS 


FOR PUBLICATION 
AND PROJECTION 


With the help of this Ameri- 
can Standard clear, legible, and 
effective illustrations can be pre- 
pared with a minimum of effort. 
Here will be found descriptions of 
preferred illustrations and layout 
practices, a discussion of the 
factors influencing legibility of 
reproductions, suggestions on the 
preparation of illustrations suitable 
for technical publications, recom- 
mendations on preparing copy for 
either still projections or publica- 
tions, and general guidance infor- 
mation on drafting practices and on 
material useful in illustration work. 


ASA Y15.1-1959 $2.00 
20% discount to ASME Members 


AMER SOC MECH ENGRS 
29 W. 39 St., New York 18, N. Y. 


You may send me the books checked 
below: 


SUCCESSFUL TECHNICAL war ING 

ILLUSTRATIONS FOR PUBLICA- 
TION AND PROJECTION $2.00* 

*20% discount to ASME members. 


..Remittance enclosed’... Bill me. 


ZONE STATE 
Check here is ASME member (. 
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Instrument-Range Changing 

A four-page Data Sheet NY2(1) “‘Speedo- 
max H Range Conversion,” available from 
Leeds & Northrup Co., Philadelphia 44, Pa., 
provides a guide to selecting the necessary 
components—scale, chart, circuit panel, and 
so forth—to change the range of any stand- 
ard Speedomax H instrument. 


Ball Bearings 


New concepts for applying thin-sectioned 
large-bore ball bearings to equipment de- 
signs are presented in a 28-page engineering 
Bulletin S-112R available from Kaydon En- 
gineering Corp., Muskegon, Mich. 

Applications shown range from wire-twist- 
ing machines to paper-making machine press 
rolls, and from heavy-duty lathes to sub- 
marine periscopes. 


Reversible Turbine 


Bulletin 2000 describes the Type GET 
reversible turbine, designed for 1 to 45 hp 
with 1000-psig maximum inlet pressure. 
Type GET can also be supplied with one set 
of blades for nonreversible operation, and 
is adaptable for steam, Freon, and other 
gases. Write Dean Hill Corp., 4000 E. 16th 
St., Indianapolis 7, Ind. 


Digital Information System 


Operation of Metrotype digital information 
system using all solid-state components is 
described and illustrated in new eight-page 
Bulletin E72-2, available from Bailey Meter 
Co., 1026 Ivanhoe Rd., Cleveland 10, Ohio. 
Complete specifications are listed along with 
a variety of readout devices. 


Variable-Speed Sheave 

T. B. Wood's Sons Co., Chambersburg, 
Pa., has revised Bulletin 6102 to provide addi- 
tional technical data and new list prices on 
the SVS variable-speed sheave. This multi- 
ple-groove V-belt sheave is adjusted to de- 
sired pitch diameter by turning an adjusting 
screw. Accurate continuous speed control 
is provided without sticking or freezing. 


Plug-in Bus Duct 


Application data for plug-in bus duct is 
contained in a new 28-page booklet available 
from the Westinghouse Electric Corp. con- 
taining descriptions, drawings, dimensions, 
specifications, engineering and test data 
needed to lay out, specify, and install \this 
type of bus duct. 

For a copy of application data number 
30-661, write to the company at P.O. Box 
2099, Pittsburgh 30, Pa. 


‘Maintenance Costs! 


THOMAS 


COUPLINGS 


Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Like a thief in the night an 
inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


UNDER LOAD and MISALIGNMENT 


THOMAS FLEXIBLE COUPLINGS 


offer all these advantages: 

> Torsional Rigidity 

> Free End Float 

> Smooth Continuous Drive with 
c t Rotational Velocity 

Visual Inspection While 
in Operation 

> Original Balance for Life 

> Unaffected by High or Low 


Write for Our New 
Engineering wane. 60 


HOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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FRICK ACCEPTS 
COMPLETE 


RESPONSIBILITY 


when we contract 
to install our 

air conditioning or 
refrigeration systems 


Wauen rrick designs, manufactures and installs an 

air conditioning or refrigeration system of any size. . . it works. 
We guarantee that by written contract; no excuses, no 

alibis, no putting the blame on any component manufacturer. 


Because of our complete and unique engineering service, the 
pride we take in our work and our 107 years of experience, 
we have . . . with the cooperation of architects, consultants, 
and contractors . . . designed, installed and guaranteed ait 
conditioning and refrigeration systems of all types... 

for hotels, restaurants, stores, office buildings, hospitals, 
processing and industrial plants. 


Write for estimates. Better yet, a FRICK engineer will be happy 
to discuss your problem with you. No obligation. 


Waynesboro, Pennsylvania 


FRICK COMPANY 


18 BRANCH OFFICES AND MORE THAN 150 DISTRIBUTORS 
THROUGHOUT THE WORLD 
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Steel Tubing 


A four-page technical bulletin, containing a 
quick-reference weight chart for square and 
rectangular welded-steel tubing is available 
from Standard Tube Co., 24400 Plymouth 
Rd., Detroit 39, Mich. 


In addition there is a comprehensive listing 
of square and rectangular welded. tubing 
tolerances for twist, straightness, cutting 
length, corner radii, and diagonal dimensions. 


Vibration-Control Specifications 


A complete guide to writing vibration and 
noise-control specifications for air-condition- 
ing and related equipment is available from 
the Korfund Co., 48-23y 32nd Place, Long 
Island City 1, N. Y. 

Designated Bulletin F2D, this 6-page 
guide simplifies the engineer’s or contractor's 
job of writing complete, correct vibration 
and noise-control specifications for all types 
of air-conditioning and related equipment. 
It discusses the factors involved in the selec- 
tion of the various resilient mountings com- 
mercially available, with particular atten 
tion to the effects of existing job conditions, 
specifically extremely critical, critical, and 
noncritical conditions. 


Rex-Syn Packings 

Cup packings made of Rex-Syn, a com- 
bination of a plastic resin and an elastomer, 
are described in a four-page folder available 
from E. F. Houghton & Co., 303 West 
Lehigh Ave., Philadelphia 33, Pa. 

Rex-Syn is a firm yet low friction, multi- 
purpose material that stands up remarkably 
well, the company states, even in unusually 
punishing hydraulic and pneumatic appli- 
cations. 


for DISASTERS » ARMED FORCES 
BLOOD BANK + TRAINING PROGRAMS, 
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KEEP 
INFORMED 


A new 12-page bulletin, No. 315-81, on 
the Rex Unitube Tow-Bro sludge remover for 
industrial and municipal use has been an- 
nounced by the process-equipment div., 
Chain Belt Co., Milwaukee 1, Wis. 

Savings of 20 per cent or more in equipment 
costs are claimed as compared to the previ- 
ous nozzle and arm design as well as the most 
rapid sludge removal of any type of removal 
mechanism. Adaptable to any size or type 
of tank for uniform and positive perform- 
ance it can be combined with the Rim-Flo 
for prompt settling and removal of light 
sludges, and Rex reciprocating Tow-Bro for 
long and narrow rectangular tanks. 


Control Valves 


Concise and up-to-date information on the 
Conoflow Series LB control valve, is given in 
Data Sheet No. 101 which shows features of 
construction, optional accessories, and com- 
plete specifications. The LB is a single- 
seated, split-body valve with a powerful 
pneumatic-cylinder actuator and_ built in 
positioner. Tight shutoff is guaranteed in 
all sizes, */, through 6-in. regardless of operat- 
ing variables. Write Conoflow Corp., 2100 
Arch St., Philadelphia 3, Pa. 


Electric Fork Truck 


A four-page bulletin, illustrating and de- 
scribing its 2000-lb-capacity, electric-pow- 
ered fork truck, has been published by Elwell. 
Parker Electric Co., 4205 St. Clair Ave., 
Cleveland, Ohio. 

The new truck, designated as Model 
F-48T2, is specifically designed for use in 
such low head room areas as covered street 
trucks, in tunnels, in basements, or in areas 
where overhead pipes, machinery and like 
obstructions exist. 


Machining of Teflon 


“Basics in the machining of Teflon” is 
the title of a 12-page booklet just released 
by the Plastic Products Div. of Raybestos- 
Manhattan, Inc., Manheim, Pa. 


It contains suggestions for stress relieving; 
the tools and coolants to use; speeds and 
rates of feed; rakes, angles, and clearances; 
burrs and chips; turning, boring, drilling, 
tapping, reaming, counterboring, grinding; 
fly-cutting; surface finishes; tolerances, etc. 


\ 


Fluid Drives 

A 20-page bulletin, A-719, describing the 
Class-4 line of adjustable-speed Gyrol fluid 
drives is available from American-Standard 
Industrial Div., Detroit 32, Mich. The ad- 
vantages of adjustable-speed fluid-drive are 
shown with horsepower and inertia starting- 
capacity curves. 
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Company 


in 75" year 


A small company used its first thermostat as a part of the 
“damper flapper’”’—a control unit which operated the damper 
on a coal fired furnace. Thus, automatic heating was born 
in 1885. 


The company became known as Minneapolis-Honeywell and 
for 75 years has been recognized as a leader in the develop- 
ment of thermostats and heating controls. The famous clock 
thermostat (""A"’ above) appeared in 1906. It featured a big, 
brassy, eight-day clock. A far cry from this original master- 
piece is Minneapolis-Honeywell's modern, precision built and 
attractive electric clock thermostat (""B"’ above). This newest 
clock thermostat automatically adjusts room temperature to 
the living schedule—constant warm temperature by day, cooler 
room temperature by night. 


The actuating elements in Minneapolis-Honeywell’s new ther- 
mostats—both the electric clock model and the revolutionary 
round thermostat ("'C’’ above)—are made of Chace Thermo- 
static Bimetal. Chace has been supplying Minneapolis-Honey- 
well with precision thermostatic bimetal since 1925 . . . a long 
and productive relationship, indeed. 


We, at Chace, are proud that we have been contributors over 
the years to the success of such a great company. 


Happy 75th anniversary, Minneapolis-Honeywell! 


M. CHACE co. 


1619 BEARD AVE., DETROIT 9, MICH. 
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CASH-ACME . . . meeting 


pressure control needs for 
product design engineers 


Type FR 
Back 
Pressure 
Valve 


ICE PROBLEM IN ARCTIC 


The greatest potential ‘‘saboteur” at 
Strategic Air Force Command bases in 
the Arctic is ICE. That’s why mobile de- 
icers are as highly prized as radar. 

In perfecting modern de-icing equip- 
ment, air force designers received an 
invaluable assist from Cash-Acme engi- 
neers. Since ordinary valves and liquids 
are completely inoperative at 65° below 
zero, new methods were urgently need- 
ed. With the help of Cash-Acme Back 
Pressure Valve (Type FR) specially modi- 
fied for this extremely rigorous job—a 
unique sprayer was developed for dis- 
charging ethylene glycol. 

Using high pressure spray nozzles to 
thaw out iced-up areas, crewmen keep 
jet bombers and interceptors ready for 
instant take-off. 

TYPE FR BACK PRESSURE VALVE 

Ready for tough, exacting jobs anywhere. 
Automatically controls desired maximum 
pressure by maintaining a determined 
inlet pressure at valve and relieving in- 
to a low pressure line. Readily usable 
for all liquids and gases. Slight modifi- 
cations make it useful as a differential 
pressure regulator. For Answers to Pres- 
sure Control Problems in Your Product. 


A. W. CASH VALVE MFG. CORP. 
6627 East Wabash Ave., Decatur, Ill. 
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Reset Timer 


Plug-In Bulletin 125 Cycl-Flex reset timer 
for industrial time-control is furnished by 
Eagle Signal Co. complete with its own plug- 
in case permanently mounted and wired to 
the application. It can be flush mounted by 
cutting one 3'/s-in-diam opening. All ter- 
minals and wiring information are conveni- 
ently located on the rear of the timer case. 
The timer itself may be removed and re- 
placed from the permanently mounted case 
at any time in 5 sec or less. The handle also 
serves as a lock to insure a positive dust and 
oil-resistent seal. 

Four separate and independent load con- 
tacts, two of which are instantaneous, may 
be used as relays in circuitry. Two others 
are time-delay relay contacts which operate 
at the end of the time set on the attractive, 
easy-to-set, easy-to-read dial. Each load 
contact, being separate and independent of 
the other, provides hundreds of practical 
control combinations, in many instances elim- 
inating other costly circuitry components. 

The two time-dealy relay contacts feature 
built-in adjustment to provide for an addi- 
tional timed differential at the end of the 
time interval, as needed. This timed dif- 
ferential, or momentary pulse, is adjustable 
up to 1'/: per cent of the total cycle. 

Further information available from the 
company at 202 20th St., Moline, Ill. 


Boiler Control 


Boiler control on the all-outdoors 850-psig, 
900-F Unit 7 at the Municipal Lighting Plant 
in Taunton, Mass., is described in the 12- 
page Bulletin 1065 published by Copes- 
Vulcan Div., Blaw-Knox Co., Erie 4, Pa. A 
comprehensive schematic diagram shows the 
simplicity of control circuits comprising the 
system engineered for the 145,000-lb per hr 
boiler fired with Bunker-C oil and having 
provision for future use of pulverized coal 
or natural gas. 


Socket Cap Screws 


Complete specifications for Bristol’s new 
1960 series socket cap screws are given in 
Bulletin 773. It includes tables giving 
dimensional standards, concentricity limits, 
and threading dimensions for the 1960 
series. A table comparing dimensions of 
1960 series and 1936 series screws and a table 
giving dimensions of 1936 series screws are 
also included. 

The bulletin is available from The Bristol 
Co., Waterbury 20, Conn. 


Cryogenic Gas Data 


Latest data on the physical properties of 
cryogenic gases is available in both wallet- 
size and full-sheet-size cards from Air 
Products, Inc., Allentown, Pa. The infor- 
mation supplied includes boiling points, 
critical points, triple points, specific heats, 
and densities of most gases ranging from 
acetylene to xenon. Data on_ nitrogen 
trifluoride is supplied for the first time. 


Liquid-Feed System Control 

Proportioneers Treet-O-Control a method 
of combining fluid meters and proportioning 
pumps by synchronization and control of a 
continuous process from a single source, 
manufactured by B-I-F Industries, are 
described in a four-page bulletin, Ref. No. 
1400,20-1. 

Uses in treating, sampling and diluting 
are explained, as well as operation and flexi- 
bility of application. Engineering data 
include sizes and capacities of Treet-O-Units, 
dimensions, air operating pressures, impulse- 
motor air consumption, control-line air 
consumption, and control-line sizes. Write 
to the company at P. O. Box 1342, Providence 


Pub. 1952 Price: 


29 West 39th St. 


Definitions of Occupational Specialties in 
Enginetring 


This book contains comprehensive data related to all activities and specializations in 
engineering including specific knowledge and duties, responsibilities and related techniques 
necessary for successful performance in each field. 


The ten activity fields defined are research, design, development, testing, procurement, 
production, construction, operation, administration, and teaching. 


Major engineering fields of specialization defined include aeronautical, automotive, 
ceramic, chemical, civil, electric and electronics, guided missiles management, marine, ma- 
terials, mechanical, metallurgical, mining, naval, nuclear reactor, ordnance and armament, 
petroleum and fuels and power plant engineering. 
packaging, photogrammetry, agriculture, geology, and geophysics. 


$2.50, 20% less to ASME members. 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Other engineering fields defined are: 


New York 18, N. Y. 


MECHANICAL ENGINEERING 


} 
: 

: 

4 

~ 

CASH-ACME specu ev-rass 3 

| if 

4 

| 

3 
| 

| 

CASH 

ACME 

Po 

3 oom: - Se 


~ 
== 
. 


BANK-LUBE SYSTEM 


Proper lubrication of the machine you design 
is vital to its efficient operation and service- 
life. If some of your grease fittings are neces- 
sarily obstructed by a shield or bulkhead, 
your customer probably won’t give them 
the attention they require, unless you make 
it easy for him. 

Lincoln makes this easy for you with its 
high-pressure Bank-Lube System, which 
brings those hard-to-reach lubrication points 
out of the “‘middle of the stream” to the 
bank. Straight nipple and 90° yuary! fittings 
are available for bulkheads up to 4” thick. 
And Lincoln offers a complete sieiion of 
other components—adapters, connectors, 
and rubber, steel or Nylon feed lines. 

The Bank-Lube System is simple to 
install, and permits even your smallest 
machine units to be included in a standard- 
ized lubricant application program at rock- 


| 
L Ci A; . bottom cost. For further details, write today 
Via (a) Va for Design Engineers’ Manual 92. 
LINCOLN ENGINEERING COMPANY 


Division of The McNeil Machine & Engineering Co. 
4010 Goodfellow Bivd. « St. Louls 20, Mo, 
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Temperature Controllers 


A four-page brochure is available from 
Fenwal Inc., Pleasant St., Ashland, Mass., 
on electronic, indicating, temperature con- 
trollers, Series 560. A thermistor is the 
temperature-sensing element, and the three 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


major modes of indicating control—On-Off, 
proportional control, and adjustable differ- 
ential—are all combined and available at 
the flip of a switch. Instruments cover the 
range of —100 to +600 F. Write for bro- 
chure MC-185A. 


NUGENT FILTERS 


serve diesel-driven pump 
in Sheikdom of Kuwait 


Nugent lube and fuel oil filters provide maximum filtering 
protection for this skid-mounted pump package. One Nugent 
1555-4S laminated fiber disc filter handles the lube oil for the 
1000 HP Enterprise Diesel Engine powering the crude oil 
pump. Two 1555-4S units operating in parallel filter the 
heavy crude fuel oil consumed by the engine. The equipment 
is now in service in the Sheikdom of Kuwait on the Persian 


Gulf. 


For safe, effective filtering protection . . . anywhere in the 
world . . . specify Nugent Filters. Wide range of types and 
sizes available. Write for literature. 


3412 CLEVELAND STREET, SKOKIE, 


ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 


REPRESENTATIVES IN 
PRINCIPAL CITIES 
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Electron-Beam Welding 

Electron-beam welding is described in a 
12-page Form ADC 937, issued by Air Reduc- 
tion Sales Co., Special Products Dept., 
150, E. 42nd St., New York N. Y. This 
method, which welds by the direct bom- 
bardment of metal with highly acceler- 
ated electrons in a vacuum chamber, has 
special significance in regard to the newer 
metals and alloys which are difficult or im- 
possible to weld with conventional tech- 
niques. 


Transducer Products 


Pressure instrumentation, force-balance 
instruments, unbonded  strain-gage and 
potentiometer pressure transducers, vibration 
transducers, accelerometers, galvanometers, 
and ceramic and precision optical products of 
the Transducer Div., Consolidated Electro- 
dynamics Corp., a subsidiary of Bell & 
Howell Co., are described in a new 16-page 
general catalog, Bulletin 1308. 


Address: 360 Siena Madre Villa, Pasa- 
dena, Calif. 


Semiconductor Heat Exchangers 


Technical Bulletin No. 260 and price list 
on semiconductor heat exchangers, Series 
5000, for medium-pressure forced-air cooling 
systems using transistors, zener diodes, and 
rectifiers is available from Wakefield Engrg., 
Inc., 7 Broadway, Wakefield, Mass. 

It contains a complete description of the 
material, construction, finish, mounting, and 
ducting and baffling for each of the five 
Series-5000 models heat sinks. Information 
is also provided on top covers, hose adapters, 
and insulating washers. 


Waste-Heat Boilers 


A new line of waste-heat boiler is described 
in Bulletin 1700 just released by the Inter- 
national Boiler Works Co. It contains 
engineering drawings and specifications on 
this specialized line of International-LaMont 
forced recirculation generators designed to 
make maximum use of waste heat from in- 
dustrial and process-heat sources. 

High-velocity circulation through small- 
diameter tubes with a patented orificing 
method assures uniform flow distribution. 
High heat-absorption rates and output ca- 
pacities are provided with greatly reduced 
waste-heat-boiler space requirements. 

Requests for the bulletin and inquiries on 
specific waste-heat applications are invited. 
Write International Boiler Wks. Co., 111 
Oak St., East Stroudsburg. Pa. 
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Shock and Vibration Isolators 


Bulletin 59.04.10 is a data sheet on Barry 
Cupmounts Series 4000, shock and vibration 
isolators for loads up to 900 lb per isolator, 
available from Barry Controls, Inc., 700 
Pleasant St., Watertown 72, Mass. The 
Cupmounts provide effective protection 
against high impact shock. 


Molybdenum Products 


A nontechnical, descriptive booklet on 
Climelt molybdenum products has _ been 
published by Climax Molybdenum Co., 1270 
Sixth Ave., New York 20, N. Y. The 
24-page booklet, gives full details on the 
various sizes, forms, conditions of use, 
tolerances, weights, and methods of iden- 
tification of Climelt molybdenum metal and 
three molybdenum-base alloys. 


Strainers 


An 88-page handbook of simplified selec- 
tion and sizing of industrial and marine 
strainers has just been published by Tate 
Engineering, Inc., 516 Eutaw St., Baltimore, 
Md. The Tate Strainer Guide contains a 
compilation of reference data for the layout 
of fluid-flow systems and sizing of strainers, 
tabulated test results, and valve and pipe- 
selection information. 


Ball Bearings 


Type HDR _ high-precision radial ball 
bearings, with load capacities claimed to be 
19 per cent to 55 per cent greater than equiv- 
alent-size Conrad bearings, are described in 
Catalog 60, available from Split Ballbearing 
Div. of MPB, Inc., Lebanon, New 
Hampshire. 

Offered in ABEC-3 and ABEC-5 precision 
grades, the new bearings made by the com- 
pany’s single-fracture method are available 
in extremely light, extra light, light, and 
medium series in metric sizes to 85 mm OD 
with four ranges of internal clearance. 


Premix Weighing System 

A Select-O-Weigh system for automatic pre- 
mix blending eliminates human error and 
provides fast and accurate low-cost pro- 
portioning is described in Product Data Sheet 
No. 5903. 

The system is designed by Richardson 
Scale Co., Clifton, N. J., for punched-card- 
controlled batch-porportioning operations 
in which it is necessary to introduce small 
quantities of special premixed ingredients 
into the main batch. 
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Voltage Regulator 


Detailed information on General Electric’s 
new transistorized static voltage regulator 
which eliminates contacts and moving parts 
is contained in Bulletin GEA-7068 obtainable 
from the company at Schenectady 5, N. Y. 


The four-page booklet describes how elec- 
trical components are card-mounted, placing 
functional circuits on separate, easily re- 
moved cards. To make the regulator more 
universally applicable, GE engineers have 
equipped it with set-up features which may 
be varied. 


PRE CIS 1 


Over 40 years ago we @eeided to muke it our exclusive business to 


moke ports with holes: Naturally, we have become deep boring ex+— 
perts and constantly seek the unusua! in hollow bored parts) We 
have developed the _— range of specialized tooling that is,re- 


quired in our unique business and the 
special skills and machines fo. use 


q them to sove you fime ond money. 


Let's have your specifications for” 
bored and honed parts. 


Write for 20 page brochure describing American service. 


AMERICAN HOLLOW BORING CO. 


You can depend on American as a reliable 
source for precision bored and honed parts 
for your most exacting applications. 


1058 West 20th Street e 


ERIE, PENNA. 
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DISCERNING 

OVER 
DEMAND IMPERIAL 


| VISCOSITY | 
|OF LUBRICANTS| 
UNDER PRESSURE] 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and _ illustrated. Pertinent 
topics’ such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented. 
Other sections give the required com- 
putation of temperature and pressure 


coefficients, a bibliography of 189 
items, and symbols. 
1954 $3.00 


(20% Discount to ASME Members) 
| THE AMERICAN SOCIETY OF | 
| MECHANICAL — ENGINEERS | 
| 29 W. 39th St. New York, 18. | 
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More than one million Americans are living 
proof. Remember ... your contributions 
helped save many of these lives. Your 
continuing contributions are needed to 
help discover new cures and, ultimately, the 
prevention of cancer itself * Remember, 
too, if you delay seeing your physician, you 
drastically cut your chances of cure. An- 
nual checkups are the best way of detect- 
ing cancer in time « Guard your family! 
Fight cancer with a checkup and a check. 


AMERICAN CANCER SOCIETY 
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Solder-Joint Valves 


A revised edition of the popular Bronze, 
Solder Joint Valve circular has recently 
been published by the Walworth Co., 750 
Third Ave., New York 17, N. Y., replacing 
an earlier one printed in 1957. A No. 2 
SJ bronze gate valve, which Walworth 
recently marketed is included for the first 
time. 


Belt-Conveyer Idlers 


A 48-page engineering and product-infor- 
mation booklet on belt-conveyer idlers has 
been issued by Hewitt-Robins Inc., Stamford, 
Conn. Included are details of construction, 
comparison of 10 competitive designs, 
selection, procedure and examples, engi- 
neering tables, dimensions and specifications. 
Ask for Bulletin 171. 


Aluminum Coupling 


A new type of cast-aluminum coupling, for 
joining extruded aluminum steam-traced 
piping, is described in Bulletin PF-1, issued 
by Alcast Fittings. P. O. Box 151, Clay- 
mount, Delaware. 

Drawings illustrate three basic types of 
couplings manufactured. The bulletin also 
gives prices for the 10 sizes available. 


Variable-Speed Drives 

“Type RS P.I.V. Variable-Speed Drives,” 
a six page Folder No. 2874 describes the new 
Link-Belt Co., Prudential Plaza, Chicago 1, 
Ill., constant-horsepower variable-speed 
drives, designed to meet capacity demands 
up to 50 hp and ratios up to 5.5:1. 

The folder describes the new features of a 
twin-strand single-roll chain that operates be- 
tween a pair of smooth facing wheels to 
change the ratio and output-shaft speed as 
the effective diameter of the wheel faces is 
altered. In this manner stepless speed ad- 
justments between maximum and minimum 
settings are achieved. 

Applications include smooth, precise speed 
control for heavy machine tools, timing, 
mixing, synchronizing, conveying and han- 
dling systems. 


Pneumatic instruments for the process 
industries are described in a new 12-page 
Catalog 515, announced by the U. S. Gauge 
Div., American Machine and Metals, Inc., 
Sellersville, Pa. 

Pressure and temperature pilots and pneu- 
matic transmitters are featured. Pilot 
specifications are listed and control actions 
are described. Optional indicating-control- 
ler features are covered, including pneumatic 
set-point, control by-pass, and valve posi- 
tioner. Pressure and temperature trans- 
mitter specifications are also given. 
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Pneumatic Instruments 


complete line 
handle every 


pipe movement 
problem! 


Flexonics 
Expansion Compensators 


oy 


Flexonics Flexonics 
Expansion Joints Flexibie Connectors 


Wherever there’s pipe movement .. . thermal growth... 
vibration . . . there’s a Flexonics product to absorb, guide, 
or control it. 

Flexonics Corrugated Expansion Joints are expertly en- 
gineered to your needs, hydraulically formed, metallurgically 
treated by exclusive techniques, for maximum cyclic life 
Flexonics Expansion Compensators offer the lowest-cost ae 
way, inch for inch, to absorb thermal growth in pipes or 
tubing 3” and smaller. Flexonics Flexible Connectors absorb A 
vibration, permit random movement in pipes up to 24” tae 
Flexonics Pipe Alignment Guides and Roller Pipe Supports 
provide better guiding than old-fashioned methods, yet they 
cost less. Check and mail the coupon today. 


Flexonics Pipe 
Guides and Supports 


Member Expansion Joint Manufacturers Association 


me ATTACH TO YOUR LETTERHEAD—MAIL TODAY! og 


Flexonics Corporation 
1305 South Third Avenue : 
Maywood, Illinois 
corporation Please rush me complete information on 2 e 

In Canada: Fiexonics Corporation of Canada,Ltd.,Bramptog,Ont 0 Expansion Joints 
4 0 Expansion Compensators 


(0 Flexible Connectors 


EXPANSION METAL SYNTHETIC AERO/SPACE i i 
JOINTS HOSE NOSE COMPONENTS Pipe Guides and Supports 


SUBSIDIARY OF CALUMET & HECLA, ING. 
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THE guide to 
engineering today! 


ENGINEERING 
INDEX 
1959 


** Authentic Guide to 
Periodical Technical 


Literature’ 


Helps Engineers to... 


¢« Keep fully informed 
of all that is new and 
significant in engi- 
neering develop- 
ments 


Adjust themselves to 
changing conditions 


Study trends 


« Plan for the future 


For many years the Engineer- 
ing Index has served the engi- 
neering profession. Today it 
stands unrivaled as an authen- 
tic guide to periodical technical 
literature. You will find that 
it reduces your work of search- 
ing. With 1636 pp. (over 100 
pp. of author index), over 
34,000 abstracts, covering 1600 
technical periodicals from 44 
countries, there is no better 
way to keep in touch with cur- 
rent developments and trends 
in the engineering field. $70.00 
post paid. 


ENGINEERING 
INDEX.—ME 


29 W. 39th Street New York 18 
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Gears, Differentials, Speed Reducers 


Master Catalog F-128 available from 
Dynamic Gear Co. lists over 50,000 com- 
ponents that are available from stock. 


Gears cut to center distance are offered 
for the first time. By holding this center dis- 
tance to nominal, a backlash of 0.0002 to 
0.0008 intermated eliminates all possibility of 
binding. 

Miniature precision gears, including anti- 
backlash gears (spring-loaded, solid, and 
split-hub), spur gears (hub, hubless, and 
clamp-type), bevel gears (miter and ratio), 
worms, and mating helical gears are listed. 
Also included are differentials, speed reducers 
and gearheads, and transmissions with up 
to 15 available speeds ranging from 3.3 to 
7812 rpm. Standard nominal bore sizes 
plus bore sizes 2/10’s under nominal are also 
listed. Design kits are available for experi- 
mental needs. Write to the company at 
Dixon Ave., Amityville, N. Y. 


Aircraft Instruments 


“Aircraft Instruments” Manual 05-100-B, 
48 pages, describes the complete line of avia- 
tion instruments and components designed 
and manufactured by the Weston Instru- 
ments Div. of Daystrom, Inc., 614 Freling- 
huysen Ave., Newark 12, N. J. 

Specifications, mounting information, and 
detailed text are provided on installation of 
ammeters; voltmeters; volt-ammeters; 
shunts; current transformers; resistance 
and thermocouple thermometers; _ resist- 
ance bulbs; ILS cross-pointer, trim-tab, 
frequency, and course indicators; plus 
luminescent materials for dials and pointers 
of aircraft instruments. 


Rotoforming, a new, economical method 
whereby cold metal is pressure-shaped into 
desired thicknesses and circular shapes, is 
fully explained in eight-page Bulietin 500-P4 
issued by Commercial Shearing & Stamping 
Co., Youngstown 1, Ohio. 

A description of the machine, various 
shapes that can be formed, range of possible 
sizes, types of finishes, and the metals and 
alloys best suited for rotoforming, are all 
included. Typical shapes and blanks with 
15 representative samples of rotoformed com- 
ponents are illustrated. 


Temperature Controls 


Simple and inherently stable temperature- 
control packages, known as Simplytrols and 
applicable to a wide variety of industrial 
processes, are described in a new 12-page 
Bulletin 108, issued by Assembly Products, 
Inc., Chesterland, Ohio. Three basic types 
of thermocouple-actuated controls include a 
proportioning model that is capable of hold- 
ing temperature to + 1 deg F of set point. 


Water and Waste Treatment 


Methods and equipment for treating metal- 
finishing process water and wastes are covered 
in Technical Reprint T-180, available from 
Graver Water Conditioning Co., 216 W. 14th 
St., New York 11, N. Y. 

The 12-page article discusses reasons for 
treatment, how to investigate the problem, 
modern treatment methods available for 
hexavalent chromium, cyanides, acids and 
alkalies, oily wastes, and process water. 

Recovery versus disposal are considered 
as well as instrumentation and the use of 
Graver’s new Hi-Sep Dialysis system for the 
recovery of valuable products. 


Set-Screw Installation 


A capsule review of the relative economics 
of set-screw installation—by hand, by power 
tool, and by automatic inserter—is featured 
in a new four-page Setomatic Bulletin 2302 
from Standard Pressed Steel Co., Box 558, 
Jenkintown, Pa. 

The literature covers an improved model 
of the company’s Setomatic automatic set- 
screw inserter capable of 2500 insertions an 
hour, that can be used as an attachment to 
a single machine or as part of a fully auto- 
mated production line. Because of its ex- 
ceptional speed, the automatic unit can in- 
stall set screws for 15¢ per 100, as compared to 
51¢ for power tool, and 99¢ for hand-assembly 
methods, according to the bulletin. 


Electronic Instruments 


A new brochure describes the electronic 
and electromechanical instrument systems 
available from Liquidometer Corp. 

Products and services are described with 
examples of the indicating and control 
systems and components the company has 
supplied for aerospace, marine, and in- 
dustrial applications. 

Typical are electronic fuel-gaging and con- 
trol systems for jet aircraft, liquid-oxygen 
gages, position-indicating systems, and a 
wide range of other precision equipment. 

For further information write the company 
at 41-03 36th St., Long Island City 1, N. Y. 


Pneumatic Conveying 


How the largest taconite pelletizing plant 
on the Mesabi range in Minnesota employs 
pneumatic conveying to solve handling 
problems is told in a new bulletin, ER-33-1, 
offered by Fuller Co., Catasauqua, Pa. 

Fine crushed coal and two troublesome 
additives, bentonite and soda ash, are in- 
volved. The enclosed pneumatic system 
overcame the tendency of the chemicals to 
become sticky when exposed to humid air. 
Four separate pneumatic. conveying systems, 
as well as their components, are controlled 
bv a single huge panel. 
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Super Pressure Tubing 


Superpressure tubing capable of carrying 
internal pressures of 15,000 to 100,000 psi 
is described in Data Memorandum No. 22 
issued by Superior Tube Co., Norristown, Pa. 
Characteristics, types, and sizes available, 
and comprehensive statistical tables and 
pressure formulas are included. 


Magnetic-Particle Clutches 


A catalog describing characteristics of a 
line of 10 different magnetic-particle clutches 
ranging in capacity from 2.5 oz-in. (0.156 Ib- 
in.) to 1900 Ib-in. has been released by Lear, 
Inc., Box 688, 110 Ionia Ave., N. W., Grand 
Rapids Mich. 

Advantages claimed include high torque- 
to-inertia ratio; low residual torque; low 
excitation power for full-output torque; 
smooth, chatter-free torque transmission; 
constant performance under environmental 
extremes; torque independent of speed; 
torque proportional to excitation and high 
mechanical-power gain. 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Excavator /Crane 


The American Hoist & Derrick Co., 63 So. 
Robert, St. Paul, Minn., has released a 20- 
page catalog on the American 200 series 
crawler excavator crane. Features include 
the new Positive-Pressure Backhoe, and 
positive rope crowd shovel attachment. 
Ask for Catalog No. 720-CG-3. 


Seals 


The firm’s line of Mechanipak seals is 
described in Bulletin AD-150 issued by Gar- 
lock Inc., of 446 Main St., Palmyra, N. Y. 

The bulletin outlines temperature, pres- 
sure, shaft-speed, and other critical operating 
information necessary when selecting or 
utilizing mechanical-sealing devices. Stand- 
ard sizes of Mechanipak seals are listed and 
the construction of various seals and the 
standard and optional features available are 
detailed. Examples of typical applications 
and several engineering specifications forms 
are included in each bulletin. 


Titanium 


“Titanium Facts,” includes charts cata- 
loging the various type of titanium and titan- 
ium alloys, with their commercial and mili- 
tary code designations, metallurgical prop- 
erties, and other technical data. Methods of 
welding titanium by the shielded-arc, spot, 
seam, and flash methods are also briefly 
described. 

Technical Bulletin No. 100 available from 
Nooter Corp., 1400 S. Third St., St. Louis 
66, Mo. 


Power and Process Piping 


Piping systems fabricated and erected by 
Midwest Piping Co., 1450 S. Second St., 
St. Louis 4, Mo. for power stations and in- 
dustrial plants throughout the country are 
highlighted in a 24-page bulletin, No. 60B. 

““Case-history”’ studies of 17 power plants 
and 15 industrial plants, with details on each 
fabrication and erection job are included as 
well as a section on the complete line of weld- 
ing fittings and flanges. 


Spray 


basic designs 


materials 


brass, stainless steel, 

lead, hard rubber, hardened 
steel, tungsten carbide 

and many others. 


performance 


uniform distribution with 
spray angle, capacity, 
impact and atomization to 
your specifications. 


to improve every spraying operation 


SPRINGS 


everyone's fancy 


WIRE FORMS—SPRINGS 
and METAL STAMPINGS 


D-&-B Parts deliver top performance 
at lower cost! Years of KNOW-HOW 
and quality control guarantee Wire 
Forms, Springs and Stampings that 
are easily assembled . . . withstand 
stress ... and perform under the 
most trying conditions! 


Write, Wire or Phone REE 


Improve performance, lower spraying 
costs with Spraying Systems spray 
nozzles. Prompt delivery. For complete 
information write for Catalog 24. 


SPRAYING SYSTEMS CO. D 
3265 RANDOLPH ST. BELLWOOD, ILL. 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 


DICKENS 2-1020 Brochure 
for ESTIMATES and 


=< 
AS 
SPRING MFG. CO. 
4014 West Grand Avenue, Chicago 51, Illinois 
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“When you put in the 
Payroll Savings Plan... 


stock purchases by 
your employees?” 


MECHANICAL ENGINEERING 


\ 
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“Not a bit, Al! You see, quite a number of our people had 
never made any investment of any kind through regular de- 
ductions. When we put in the Payroll Savings Plan for U.S. 
Savings Bonds we gave many of them a brand new idea. 
Automatic saving! 

“Our State Savings Bonds Director did a grand job of 
cooperating with us. He helped us organize a company-wide 
campaign that reached every man and woman on our pay- 
roll. It was explained to each employee—personally—that 
with just one signature on a card he could arrange to buy 
the new 354% Savings Bonds, regularly. We got a splendid 
response, and we found that our Company stock purchases 
increased, too!” 


Leading American companies in every one of our 50 
states find that substantial employee participation in the 
Payroll Savings Plan is a sound builder of esprit de corps. 
People like to feel that they belong—to their company group 
and to the group of millions of patriotic Americans who 
are contributing to our Nation’s Peace Power. Contact 
your State Savings Bonds Director for prompt, under- 
standing help in spreading Payroll Savings information, 


THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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DRESDEN NUCLEAR 


POWER STATION 
50 Miles Southwest of Chicago 


— owner — 


COMMONWEALTH EDISON CO. 


— co-sponsor — 


NUCLEAR POWER GROUP, INC. 


designed and build by 
GENERAL ELECTRIC CO. 


Engineers-Constructors 
BECHTEL CORPORATION 


THE FIRST FULL SCALE 
privately financed 
ATOMIC POWER PLANT 
to go into operation 
in the United States. 


Its power reactor is larger 
than any now operating or 
under construction in the 
country. 


The Seal of Quality in Water Tube 
Steam Generators 


Write For Bulletins 


No. DK-2: Type DK Package Boilers 
No. F-14: Type CP Boilers 

No. M-2A: Type CPM Package Boilers 
No. MK-1: Type MK Boilers 


MECHANICAL ENGINEERING 


TESTED 


with multi-purpose 


package steam generators 


How do you check the nuclear unit steam lines and balance the tur- 
bine of an atomic power plant without waiting for the start-up of the 


entire Nuclear Reactor System? 


This problem was solved quickly and economically at Dresden with 
two Keeler Type DK Package Steam Generators. 


Two 55,000 lb/hr capacity Keeler 
DK’s were fired-up five days after 
their arrival at the job site—without 
removing them from railroad flat cars. 
Fuel oil was piped direct to the burn- 
ers through temporary underground 
lines from nearby tank cars. All con- 
ditions were otherwise arranged to 
simulate the eventual pattern of oper- 
ation. 


The two DK’s were operated at 
capacities up to 68,000 lb/hr for con- 
siderable periods in the preliminary 
checking and later final testing of the 
plant’s steam system, and balancing 
of the turbine. 


Field reports indicated actual op- 
erating efficiency of the two Keeler 


units was well above the 81.3% original 
guarantee—in an application which 
ideally demonstrates the reason these 
DK units are described as “multi- 
purpose steam generators’! 


Keeler is one of the nation’s lead- 
ing manufacturers of steam gener- 
ators, with a complete line ranging 
from low cost package units up to 
100,000 lb/hr and field erected units 
up to 200,000 Ib/hr—for all fuels, all 
types of firing. 


Nearly a century of versatility, 
economy and dependability are yours 
when you specify and insist upon 
Keeler Quality. Write for full data... 
there’s a Keeler unit to efficiently 
serve your steam requirements. 


— ESTABLISHED 1864 — 


EELER 


WATER TUBE 


“Boil 


E. KEELER COMPANY 


400-500 West St. * Williamsport, Penna. 


— OFFICES IN PRINCIPAL CITIES — 


In Canada: Canadian Vickers, Ltd., Montreal, P. Q, 
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BLH- 
EFFICIENT AIR MOVER 


HIGH PRESSURE SYSTEMS inc sic condoning em 


available is no better than the fan that powers it, the Buffalo Type BLH Fan merits your most serious consideration. 

The BLH is a better fan for your high-pressure system. It’s a heavy-duty fan for Classes III and IV service. 
It offers the highest efficiency over the broadest range. In addition to the quietest, smoothest air ride from inlet to 
outlet (thanks to curved inlet bell, inlet guide vanes, inlet wheel flange matching the curved inlet bell, backward 
curve blades and graduated housing) it has the unique Buffalo divergent outlet providing smooth outlet flow and high 
static regain. For efficiency at high pressures, the BLH is without equal— and for dampered operation, Buffalo 
Variable Inlet Vanes can be substituted with less than 1 percent reduction in catalog rating; performance that 


cannot be equalled by conventional variable vane design. 


Bulletin F-200 contains performance, 
construction, capacity and dimen- 
sional details. Your copy will be 
mailed promptly on request. 


BUFFALO 
FORGE 
COMPANY surtato, new 


Buffalo air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 


notch and cope for production or plant maintenance. and slurries under a variety of conditions. Special p for 


2) Buffalo Machine Tools to drill, punch, shear, bend, slit, Af L.. Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee and re® 
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Direct-process print made from 
Kodagraph Autopositive Film photo-drawing makes 
details of complicated equipment easy to understand 


One picture better than 1,000 lines 


Low-cost photo-drawings save count- 
less hours of redrafting, improve 
communications, speed construction 


“Let’s take some pictures’ —that’s the first 
step today in many drafting rooms when 
additions or revisions are called for in exist- 
ing equipment; when equipment layout 
drawings must be made from enginecring 
models; when assembly, wiring, or piping 
plans for machines or products must be 
created from a prototype. 


MECHANICAL ENGINEERING 


After pictures are taken on these jobs— 
and countless others—it’s an easy operation 
for your printroom or local blueprinter to 
make positive intermediates which combine 
desired negatives and your drawing forms. 

Every detail on these prints is accurate, 
up-to-the-minute, and in desired perspective 
—easy for anyone to visualize. Just add 
dimensions, connecting lines or other new 
detail and your photo-drawing is ready. 

Free booklet gives interesting details on photo- 
drawing techniques and the savings they make 
possible. Send for your copy today! 


Graphic Reproduction Division, Eastman Kodak Company, Rochester 4, N. Y. 
Kodagraph Reproduction Materials 


For better line-for-line reproduction 
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Section 1—POWER AND INDUSTRY. Sponsors for presentation and publication of these 
papers are: Power, Gas Turbine Power, Nuclear Engineering, Aviation, Machine Design, 
Petroleum, Process Industry, and Production Engineering Divisions, and the Committees on 


Transactions of the ASME 
in 3 Sections 


Places at your command an invaluable record of engineering de- 
velopments, basically new and significant; noteworthy theories, prin- 
ciples, and practices; and significant trends in important areas of 
the mechanical engineering field. Approximately 500 authorities 
have provided the information in the 332 papers listed below. Also 
included are the interesting and highly valuable comments and dis- 
cussions of the papers contributed by 300 other eminent engineers. 


Cloth Binding $16.00 for each section $38.00 for the three sections 
To ASME members, engineering universities, and libraries, prices are 50% less. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 W. 39th Street 


New York 18, N. Y. 


Air Pollution, Boiler Feed Water Studies, and Power Test Codes. 


Studies of Air Pollution Control. 

Characteristics of Airborne Particles. 

Stage Performance and Radial Matching of 
Axial Compressor Blade Rows. 

The Measured and Visualized Behavior of 
Rotating Stoll in an Axial-Flow Compressor 
and in a Two-Dimensional Cascade. 

Availability Balance of Steam Power Plants. 

Pulverized-Coal Transport Through Pipes. 

Operating Results of an Experimental Super- 
critical Steam Generator. 

Some Notes on the Strength of the Enrico Fermi 
Reactor Vessel Structure. 

Some Thoughts About the Development of Auto- 
motive Gas-Turbine Units. 

Electrostatic Shaft Voltage on Steam-Turbine 
Rotors. 

The Control System of a 225,000-Kw Double- 
Automatic Extraction Steam Turbine and Re- 
lated Reducing Stations 

Design of 321-Mw Cross-Compound Steam 
Turbine—River Rouge Unit No. 3. 

Five Yeors’ Experience on the Consolidated 
Edison System With Protection of Turbine Gen- 
erators and Boilers by Automatic Tripping. 

A Simplified Regenerator Theory. 

Development of a Smooth Running, Double- Spool, 
Gas-Turbine Rotor System. 

M-252 Alioy for Heavy-Duty Gas-Turbine 
Buckets. 

The Calibration of Thermocouples by Freezing- 
Point Baths and Empirical Equations. 

Theoretical Stresses Near a Circular Opening in 
@ Flat Plate, Reinforced With a Cylindrical 
Outlet. 

Effect of Steam-Turbine Reheat on Speed-Gover- 
nor Performance. 

load Capacity Tests on Tapered-Land and 
Pivoted-Shoe Thrust Bearings for Large Steam- 
Turbine Application. 

Gas Turbine Progress Report Covering: Mate- 

rials. Turbine Cooling. Fuels. Cycle Com- 

ponents. Compound Piston-and-Turbine Engines. 

Aviation. Rocket Turbines. Automotive. Rail- 

road. Marine. Industrial and Central Station. 

Nuclear. 

The Aerodynamic Approach to Furnace Design. 

Use of Flow Models for Boiler-Furnace Design, 

Use of Models for Studying Pulverized-Cool 
Burner Performance. 

Basic Principles of Combustion-Model Research. 

A New Performance Criterion for Steam-Turbine 
Regenerative Cycles. 

Power Test Code Thermometer Wells. 

Flow-Induced Noise in Heat Exchangers. 

The Effect of Fuel Types and Admission Method 
Upon Combustion Efficiency. 

Torsion of a Prismatical Bar Whose Section Is a 
Crescent. 

The Transient Response of Gas- Turbine- Plant 


Dynamic Loading of Spur Gear Teeth. 

Analytical Design of an Ackermann Steering 
linkage. 

Structural Error Analysis in Plane Kinematic 
Synthesis. 

The Design of Unhages to Generate Functions of 
Two Variables. 

Helical Springs of Hollow Circular Cross Section. 

Design of Helical Springs for Minimum Weight, 
Volume, and Length. 

Stress and Strain in Spinning Paraboloid Dishes. 

Torispherical Shells—A Caution to Designers. 

Drilling by Vibration. 

Vibrations of Vertical Pressure Vessels. 

The Strength of Thick-Walled Cylinders. 

Steady-State Creep Analysis of the Weight 
loadings of Furnace Tubes on Multiple Sup- 


ports. 

How to Replace Geors by Mechanisms (Linkages). 

The Effect of a Lead Additive on the Machin- 
ability of Alloy Steels. 

Controlied Contact Cutting Tools. 

A Study of the Effects of Tool Flank Weer on 
Tool Chip Interface Temperature. 

Synthesis of Path-Generating Mechanisms by 
Means of a Programmed Digital Computer. 
Synthesis of the Four-Bor Linkage to Match 

Prescribed Velocity Ratios. 
High-Range Plasticity of Metals Beyond Normal 
Work-Hardening. 
Self-Excited Vibrations in Metal Cutting. 
Factors Influencing the Performance of Grind- 
Wheels. 
Vibrations of Flexible Precision Grinding Spin- 


dies. 

The Effect of Process Variables on Extrusion 
Pressures of Lead. 

Approximate Solutions to a Problem of Press 
Forging. 

Theory and Experiment of Press Forging Axisym- 
metric Parts of Aluminum and Lead. 

A Three-Dimensional, Tool-life Equation—Ma- 
chining Economics. 

Observations on the Shearing Process in Metal 
Cutting and on the Angle Relationships in Metal 
Cutting. 

Dynamic Problems Associated With Sotellite 
Orbit Control. 

Study of Machinability of Metals. 

Four-Bar Linkages—Approximate Synthesis. 

A Theory for the Effect of Mean Stress on Fatigue 
of Metals Under Combined Torsion ond Axial 
Load or Bending. 

An Analysis of Critical Stresses and Mode of 
Failure of o Wire Rope. 

An Application of Stotistics to the Dimensioning 
of Machine Parts. 

The Dynamic Analysis and Design of Relatively 
Flexible Cam Mechanisms Having More Than 
One Degree of Feeedom. 

Power Heot Bolance Considerations in Design 
and Operation of industrial Plants. 

Influence of Hot and Cold Storage-Loads on the 
Refrigerated-Space Temperoture of a Cooling 
Complex. 


Heat E % 
Precoolers, and Ducting. 


and Uses of a New Line of Vibra- 
tory F Feeders and Unit Vibrators. 


Stresses in Hollow Cylinders Due to Asy ical 
Heat Generation. 
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i Time-Delay Device Sensitive to 
Centrifugal Fields. 


Section 2—BASIC ENGINEERING AND 
HEAT TRANSFER. Sponsors for presenta 
tion and publication of these papers are 
Heat Transfer, Hydraulics, instruments and 


Ball Motion and Sliding Friction in Ball Bearings. 
A Variational Approach to Lubrication Problems 
and the Solution of the Finite Journal Bearing 
On the Necessity of Unsteady Flow in Fluid 

Machines. 

Prediction of Choking Flow in Centrifugal im- 
pellers. 

Concerning Subh Oscillati Which 
May Exist in Nonlinear Systems Having Odd 
Restoring Forces. 

An Analytic Frequency-Response Solution for a 
Higher Order Servomechanism With a Non- 
linear Control Element. 

Antifriction Instrument-Bearing Torque Testing 
and the Resistance to Motion of Such Bearings. 

Analysis and Characteristics of the Three-lobe 
Bearing. 

An investigation of Dry Adhesive Wear. 

Sliding Wear and Metal Transfer Under Un- 
lubricated Conditions. 

On the Mechanism of Gear Lubri 

The Influence of the Moleculor Mean Free Path 
on the Performance of Hydrodynamic Gos 
lubricated Bearings. 

Elastic and Damping Properties of Cylindrical 
Journal Bearings. 

Axial, Relative Motion of a Circular Step Bear- 
ing. 

Friction and Wear of Metals to 1000 C. 

Friction Factors for Turbulent Flow in Curved 
Pipes. 

Characteristics of oa Self-lubricated Stepped 
Thrust Pad of infinite Width With Compressible 
Lubricant. 

Direct Measurement of Net Positive Suction 
Head. 

Transitional Phenomena in Ultrasonic Shock 
Woves Emitted by Cavitation on Hydrofoils. 
Cavitation and NPSH Requirements of Various 

Liquids. 

The Unsteady Woke Interaction in Turbomachin- 
ery and Its Effect on Cavitation. 

Thermal-Stress Ratchet Mechanism in Pressure 
Vessels. 

Refractory Metal Facings for Protection of Metal 
Surfaces Subjected to Repeated High-Tem- 
perature Pulses. 

The Failure of Structural Metols Subjected to 
Strain-Cycling Conditions. 

Evaluation of Material Weor and Self-Welding 
in Sodium-Cooled Reactor Systems. 

Irradiation of Haynes-25 and inconel-X Com- 
pression Springs in High-Temperature High- 
Pressure Water. 

Energy Losses of Balls Rolling on Plates. 

On the Effect of Lubricant inertia in the Theory of 
Hydrodynamic Lubrication. 

Surface Finish and Clearance Effects on Journal- 
Bearing Capacity and Friction. 

of Reg 


e Error Criterion. 
duction to the T Modulated Accelera- 
tion Switching Electrohydraulic Servomecha- 


nism. 

Static and Dynamic Control Characteristics of 
Flapper-Nozzle Valves. 

Some Measurements of Boundary-Layer Growth 
in a Two-Dimensional Diffuser. 

The Skewed Boundary Loyer. 

On the Nature of Stall. 

Optimum Design of Straight-Walled Diffusers. 

Labyrinth-Seal Leakage Analysis. 

Centrifugal Manometer. 

The Aerodynamic Design of Two-Dimensional 
Turbine Cascades for incompressible Flow With 
High-Speed Computer. 

An Analysis of Axial Compressor Cascade Aero- 
dynamics, Parts | and ll. 

Loss and Stall Analysis of Compressor Cascades. 

Stall Prediction in Gas-Turbine Engines. 


A Survey of Stall P: p ond 
Theory. 
Modulation Ph in Stall P 


Studies of Jet Compression—t, Apparatus and 
Methods. Results With Air at Room Tempera- 
ture. 

Applications of Computer and Model Studies 
to Problems Involving Hydraulic Transients. 
Large Water-Level Displocements in the Simple 

Surge Tank. 

Experience in the Use of the Gibson Method of 
Water Measurement for Efficiency Tests of 
Hydraulic Turbines. 

Free Discharge Through a Turbine Distributor, 
Case, and Draft Tube. 

Symposium on Welded Spiral Cases From the 
Manufacturer's Viewpoint. 

Deriaz Type Reversible Pump-Turbine Installo- 
tion at Sir Adam Beck-Niagare Foreboy 
Pumped Storage Project. 

Reversible Pump-Turbines for Sir Adam Beck- 
Niagara Pumping-Generator Station. 

Some Hydraulic Features of Puntledge Generot- 
ing Plant. 

Application of Boundory-Layer Theory in Turbo- 
machiner 

Radial Equilibrium in Supersonic Compressors. 

Resume of the Supersonic-Compressor Research 
at NACA Lewis Laboratory. 

Application and Analysis of a Computer Contro! 
System. 

The Resp of Pi ic T Lines to 
Step Inputs. 
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Regulators, Lubrication, and Metals Engi- Section 3—APPLIED MECHANICS. Presentation and publication of the fundamental 
neering Divisions, and the Research Com- analytical and experimentai studies in this section were sponsored by the Applied Mechanics 
mittee on the Effect of Temperature on the Division. 


Properties of Metals. 


A General Approach to the Practical Solution of 
Creep Problems. 

Multiaxial Creep Studies on Inconel at 1500 F. 

Creep-Rupture Strength of Austenitic Cr-Ni-Mo 
Steels in Sheet and Bar Form. 

Correlation of High Temperature Creep and 
Rupture Dota. 

Comparison of Porometer Methods for Extrap- 
olating High-Temperature Dato. 

Tests on Deflection of Fiat Oval Bourdon Tubes. 

Bending and Stretching of Corrugated 


i Primary Elements. 
9 Distribution of Contact Pressures in the Roil- 
ing of Metals. 
The Effects of Friction in the Rolling of Metols. 


Wove Theory of Heat Transfer in Film Boil 

A Boundary-loyer Treatment of Lominar-Film 
Condensation. 

Transient Response of Heoted Air in an Enclosure 
With Heat Losses. 

Naturol-Convection Heat Transfer in Liquids 
Confined by Two Horizontal Plates and Heated 
From Below. 

Transient Heat Transfer for Laminar Forced 
Convection in the Thermal Entrance Region of 
Fiat Ducts. 

Generalized Correlation of Boiling Heat Trans- 
fer. 

Heat Transfer to a Boiling Liquid—Mechanism 
and Correlations. 

Transient Heat Conduction in Elliptical Plates ond 
Cylinders. 

Calculation of Transients in a Cross-Flow Heat 
Exchanger. 

Free C ion, Forced C ion, and Acous- 
tic Vibrations in a Constant Temperature Verti- 
cal Tube. 

Summoary—Selected Referencesion Gas Turbines, 
Regenerative Cycles, Rotary* Regenerctors, 
and Associated Heat-Exchange and Pressure- 
Drop Information. 

Investigation of Heat Transfer, Flow, and Heat 
Exchangers as Related to Turbine Cooling 

Progress and Development of Gas-Turbine 
Regenerators. 

Heot Transfer and Friction for Fluids Flowing 
Over Surfaces at High Temperatures and High 
Velocities. 

A New Technique for Measuring the Spectral 
Emissivity of Solids ot High Temperotures. 

Heot and Mass Transfer From a Rotating Disk. 

Numerical and Machine Solutions of Transient 
Heat-Conduction Problems Involving Melting or 
Freezing, Port |. 

A Theory of Rotating Condensation. 

Laminar Heot Transfer in Rectangular Channels. 

Heat Transfer to Water in Thin Rectangular 
Channels. 

Combined Geometric and Network Anolog Com- 
puter for Transient Heat Flow. 

Heot Transfer From an Annular Fin of Constant 
Thickness. 

A Variational Method for Fully Developed 
Lominer Heot Transfer in Ducts. 

The Effect of Surface Roughness on the Convec- 
tion Heot-Tronsfer Coefficient for Fully De- 
veloped Turbulent Flow in Ducts With Uniform 
Heot Flux. 

Hect Tronsfer Between Concentric Rotating 
Cylinders. 

Full-Scole Humon-Body-Model Thermal Ex- 
change Compared With Equational Condenso- 
tion of Human Colorimetric Data. 

The Emissivity and Absorptivity of Parachute 
Fabrics. 

An Experimental and Anolytical Study of Vortex- 
Flow Temperature Separation by Superposi- 
tion of Spiral and Axial Flows—Parts | ond 2, 

Analysis of the Aerodynamic Heating for a Re- 
Entrant Space Vehicle. 

A Photographic Study of Boiling in the Absence 
of Gravity. 

Some Radiator Design Criteria for Space Vehi- 
cles. 


i of a C ional-Fuel-Fired Ther- 
‘moelectric Generator. 

Dynamic Response of Heat Exchangers Having 
Internal Heat Sources—Part 

Heating and Cooling Air ond Carbon Dioxide in 
the Thermal Entrance Region of o Circular Duct 
With Large Gos to Wall Temperature Differ- 
ences. 

Turbulent Fow in a Circular Tube With Arbitrary 
inernal Heat Sources ond Wall Heot Transfer. 

Lominer Condensction Heot Transfer on o 
Horizontal Cylinder. 

The Use of Thin Films for increasing Evaporation 
and Condensation Rates in Process Equipment. 

Some General Considerations of the Heating of 
Sotellites. 

The Penetration of Planetary Atmospheres. 

Thermodynamic Properties of Helium at Low 
Temperatures and High Pressures. 

Radiation Fin Efficiency for One-Dimensional 
Heat Flow in a Circular Fin. 

Heat Transfer From a Rotating Disk to Fluids of 
Any Prandti Number. 

An Approximate Treatment of Unsteady Heot 
Conduction in Semi-infinite Solids With Vari- 


able. 
Thermal Properties. 
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Experimental Surface-Wave Method for Re- 
cording Force-Time Curves. 

Forced Torsional Vibration of Systems With Dis- 
tributed Mass and Damping. 

Frequencies of a Flexible Circular Plate and 
Light Elastic Half-Space. 

Analytical Design of Disk Cams by independent 
Position Equations. 

Stvess Distribution and Plastic Deformation in 
Rotating Cylinders. 

Transient ond Residual Stresses in Heat-Treated 
Cylinders. 

The Nonlineor Bending of Thin Rods. 

Stresses and Deflections in Circular Plate Looded 
Over a Segment. 

Transverse Flexure of Thin Plate Containing 
Two Circular Holes. 

Limit Analysis of Symmetrically Looded Thin 
Shells of Revolution. 

On Influence Coefficients and Nonlinearity for 
Thin Shells of Revolution. 

A Theorem of Maximum Strain Energy. 

Plastic Stress-Strain Relationships—Effect of 
Loading Path and History. 

A Stress-Strain Relation for Hexagonol Close- 
Pocked Array of Spheres. 

A Mathematical Model of the Stress-Strain Dio- 
gram and Hysteresis Loop. 

A Definition of Stable inelastic Material. 

Retarded Flow of Bingham Moterials. 

An Experiment on Compressible-Flow Perturbo- 

* tions. 

Transient Film Condensation. 

of Turbulence on Slider-Beaoring Lubrico- 


oauae of Flight of the Sounding Rocket. 

On Supersonic Wind Tunnels With Low Free- 
Streom Disturbonces. 

Velocity ond Temperature Fluctuation Measure- 
ments in o Turbulent Boundory Layer. 

Density Variation Effects in Stepped-Thrust 
Beorings. 

of @ Nonlinear String to Random 

Loading. 

Response to Van Der Pol's Oscillator to Random 
Excitation. 

A Perturbation Solution of the Equations of 
Motion of a Gyroscope 

Vibration of Beam-Moss Systems With Time- 
Dependent Boundary Conditions. 

Dynamic Looding Tests of an Aircraft-Type Beam. 

Viscous Domping in Flexural Vibrations of Bars. 

Notural Modes and Their Stabilty in Two- 
Degree-of-Freedom Systems. 

On Finite Bending of Pressurized Tubes. 

instability and Folding Deformation of a Visco- 
elastic Medium in Compression. 

Stress Distribution in Semi-infinite Strip Sub- 
jected to Concentrated Lood. 

Postbuckling Behavior of Rectangular Plotes 
With Small initial Curvoture. 

New Theory of Elastic Sandwich Piates—One- 
Dimensional Case. 

On Invoriont Perforation in an Infinite Strip. 

Thermol Stresses in Moderately Thick Elastic 
Plotes. 

Anolysis of Plone Stress in Polar Co-ordinates. 

The Stress Function of a Radial Strain. 

Determination of Safe Loads of Beoms Subjected 
to Twisting and Bending Moments. 

Effect of a Nonisothermal Free Stream on Bound- 
ary-loyer Heat Transfer. 

Visual Studies of the Wail Layers in the Turbulent 
Boundary Loyer. 

Unsteady Lominor Boundary Layers Over on 
Arbitrary Cylinder. 

On Journal Bearings of Finite Length With 
Variable Viscosity. 

Analysis of Complex Kinematic Chains With 
Infiuence Coefficients. 

A Theory of Oil Whip. 

On Critical Speeds of a Shoft Supported by o 
Boll Bearing. 

Root-Locus Analysis of Structural Coupling in 
Control Systems. 

Normal Vibrations of Uniform Pilate Carrying 
Any Number of Finite Masses. 

Transients in Simple Undomped Oscillators 
Under Inertial Disturbances. 

On Laterally Loaded Semicircular Plote With 
Clamped Edges. 

Direct Determination of Stresses in Plane Elostic- 
ity Problems. 

Stresses in a Stretched Slob Having a Spherical 
Covity. 

influence Coefficients for Edge-loaded Short, 
Thin, Conical Frustrums. 

Upper ond Lower Bounds for Special Eigen- 
values. 

Analysis of o Compression Test of co Model of o 
Granular Medium. 

A ® of Def ie Theories of 
Plasticity. 

Collapse Loads of Rings and Flanges Under 
Uniform Twisting Moment. 

Creep of Thick-Walled Tubes Under internal 
Pressure. 

Strain-Hardening Solutions to Plate Problems. 

Determination of Creep Deflection of o Rivet in 
Double Shear. 


Boundory-Loyer Solution for a Flow in a Diverg- 
ing Passage Having o Swirl Component 

Siow Rotatory Motion of o Circular Disk About 
One of its Diometers in o Viscous Fluid. 

Thermal Stresses Owing to a Hot Spot in o 
Rectangular Strip. 

impact and Moving Loods on o Slightly Curved 
Elastic Half Space. 

Stability of Forced Oscillations With Nonlineor 
Second-Order Terms. 

On inertic Effects in o Transient Thermoelastic 
Problem. 

Coupled Torsional and Longitudinal Vibrations 
of a Thin Bor. 

Production of Rotation in o Confined Liquid 
Through Translational Motion of the Boundaries. 

N Creep Def of Columns of 
Rectangulor Cross Section. 

Forced Vibrations of a Circular Plate. 

On the Propagation of Shock Waves in o Non- 

eneous Elastic Medium. 

The Frequency of Flexural Vibration of Rectan- 
gular Orthotropic Plates With Clomped or Sup- 
ported Edges. 

Axially Symmetric Extensional Vibrations of o 
Circulor Disk With o Concentric Hole. 

Analysis of a Nonlinear Mechanical System With 
Three Degrees of Freedom. 

Stresses in an Ellipsoidal Rotor in o Centrifugal 
Force Field. 

Corrying Capacity of Elastic-Plastic Shells With 
Various End Conditions. 

Extensional Vibrations of Elastic Plates. 

Trioxial Tension ot the Head of o Rapidly Run- 
ning Crack in o Plate. 

Viscous Flow Through Tubes of Multiple Con- 
nected Cross Sections. 

On the Accuracy of Some Shell Solutions. 

The Drag on Spheres ond Cylinders in o Stream 
of Dust-Laden Air. 

Elastic Flexible Cable in Plane Motion Under 
Tension. 

incremental Stress-Strain Law Applied to Work- 
Hardening Plastic Materials. 

On the Plastic Flow of Coulomb Solids Beyond 
Original Failure. 

The Free Vibrations of Grillages. 

Piping Flexibility Analysis by Stiffness Matrix. 

A Photoelastic Approach to Tronsient Stress 
Problems Employing Low-Modulus Materials. 

Rupture Chorocteristics of Safety Diophrogms. 

Bending of lsosceles Right Songer’ Plates. 

in the A of the Grid 
Method to Dynamc Problems. 

The Solution of Elastic Stability Problems With 
the Electric Analog Computer. 

Symmetric Vortex Separation on Circular Cylin- 
ders and Cones. 

Thermoelastic Problem for o Transversely 
tropic Hollow Sphere Embedded in an Elastic 
Medium. 

Transient Analysis of Stress- Wave Penetration in 
Plates. 


Transverse Flexure of o Semi-infinite Thin Plate 
Containing an infinite Row of Circular Holes. 

Fundamental Frequency of a Thin, Flat Circulor 
Plate Simply Supported Along a Circle of Arbi- 
trary Rodivs. 


DESIGN DATA AND METHODS 


Stress-Concentration Factors for T-Heads. 

The Frequency of Vibration of Rectongulor 
lsotropic Plates. 

Factors of Stress Concentration Due to Elliptical 
Fillets. 


Buoyancy Effects in Forced-Convention Flow. 
Thermally induced Twists in Thin Plates. De- 
flections and Vibrations of Clamped Sectorial 
Piates. Thermal Distributions Without Thermal 
Stresses. Thin-Walled Cylinders Under Torsion 
ond Pressure. Transient Heat Transfer for Flow 
in Ducts. Upper and Lower Bounds for Stiffness 
of Plates. Cross-Section Distortion ond the 
Timoshenko Beom Equation. Analysis of Poro- 
boloidal Shells. Notural Frequencies of Two 
Nonlinear Systems. Response of a Slab to Impact. 
Thermal Stresses in Long Cylindrical Shells. Dy- 
nomic Choracteristics of Undamped Vibration Sys- 
tems. Large Deflections of o Clamped Elliptical 
Plate. Thermol Stresses at Spherical Cavities. De- 
flection of a Thick Ring in Diametral Compression. 
The Biot-Willis Coefficients for a Sandstone. 
Circular Plates on Elastic Foundalion. Fre- 
quencies of Vibration of Stiffened Plates. De- 
sign of ao © Network for Heat-Flow Analog. 
Stress Distribution in a Squore Tube. Creep 
of Elastic Belt on oa Pulley. Modification 
of Rayleigh's Principle for Calculoting Beam 
Frequencies. Yield Point Lood of an Annular 
Picte. Analysis of indeterminate Structures by 
Displacement Method. internal Damping of 
Thermal Origin in Thin Wires. Loteral Buckling 
of Tapered Norrow Beom. Stresses in infinite 
Wedges Topered in Width and Thickness. 
Minimization of Spring Torque. Steady-State 
Response of linear Vibration Systems. Further 

Shaked Theorems. Series 


Solution for Ellipsoidal Shells. 
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BRIEF NOTES 


TO THE MEMBERS OF 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 


HE American Society of Mechanical Engineers 
promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 
engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


O. B. Schier, II, Secretary 
The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 
Please send an application and information regarding ASME to the following: 
(3) Name 
Address 


Member’s Name 
Address 


ME-8-60 
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nected 
vaneaxia 
fans 


with removable vane sections 


Engineered for high-pressure, high-velocity air 
distribution systems, these units feature a unique 
removable vane section which simplifies installa- 
tion and permits easy access for routine cleaning 
and maintenance. 

Available in 30 models in sizes 18” to 48” for 
capacities from 3230 to 67,300 cfm with special 
design features for all application requirements. 


Write for Bulletin 475 


FAN COMPANY, INC. 


ASH AND BEACH STREETS PIQUA, OHIO 


MECHANICAL ENGINEERING 


SOUTHWEST 


PLAIN TYPES ROD END 


TYPES 
© PATENTED U.S. A. 


World Rights Reserved 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


ting under high 
Stainless Steel Ball and Race degrees F.). 


Chi Alloy Steel Ball For types opera’ voy AW radial 
aul tes { ultimate loads 3080-87 000 Ibs.). 
Bronze Race and Chrome For types operating ann normal loads 
Stee! Ball with mini friction requi Y 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. ME-60. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


SAVE TIME 


KAMLOK QUICK COUPLERS 


CUT YOUR MAINTENANCE COSTS 7 


Save production time by replacing hose and pipe fog 
connections with Kamlok Quick Couplers. 

Used wherever hose and pipe connections are 
periodically uncoupled. Fast . . . Safe . . .Sure. 
No tools needed. Just fit together and pull ~ 
the cam arms down. Lock securely in ( 
place. Leakproof gasket cannot 

fall out. 


KAMLOKS are available from stock in bronze, alumi- 
num, stainless steel, monel and semi-steel from 1” 
through 6” sizes. 39 different styles to choose from. 
Specials to fit your needs. All Kamloks 100% master 
gauged for complete interchangeability. Get full details. 


Send for Handbook F-10R 
OPW- JORDAN 


6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
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(Specialists in 
NEEDLE VALVES 


FAST SHUT-OFF 
NEEDLE VALVE 


Valves for: 


Liquid Gases 
Remote Control 
Corrosive Fluids 
Hydraulic Systems 
Pneumatic Systems 
Special Applications 


Cam action lever 
handle, 10,000 psi 


Wide Range of Specs 
Available: 


Pressures: Vacuum to 30,000 psi 
Temperatures: —320°F to 
+-1200°F 

Sizes: Ys” thru 1” in pipe 
threads and many types of 
tube ports 

Materials: Carbon Steel, 4140, 
Monel, Aluminum, Brass, and 
various types of Stainless Steel 
Packings: Teflon, Asbestos 
types, and other materials 
Mountings: Regular and Panel 
Dealers in all major cities 


Write for Catalog 


10,000 
DRAGON ENGINEERING CO., INC. 


P.O. BOX 185, NORWALK, CALIFORNIA 


Since 1946 


NICE offers 
Product Designers . . . 


. . @ varied line of catalog stand- 
ard bearings, plus the ability to de- 
sign and produce “specials.” As 
NICE gi s take ad ge of 
every design opportunity to reduce 
costs without sacrifice of quality. 

Of special interest now is the 
revolutionary new UNIBAL Ball Bear- 
ing. Unique in design and patented 

thod of fi this unground 
bearing of superior quality is being 
used successfully in many precision 
bearing applications heretofore re- 
quiring the use of conventional pre- 
cision ground bearings. 

NICE engineering help is available 
whenever needed. 10% 


® 
yi NICE BALL BEARING CO. 


DIVISION OF CHANNING CORPORATION 
NICETOWN «PHILADELPHIA» PENNSYLVANIA 


loosens frozen parts 
19,000 industrial users depend upon this 
amazing new chemical tool when some 
frozen parts tie up valuable machinery or 
threaten production. They say .. . 

“Kroil will loosen almost anything from an 
embalmer’s needle to a bulldozer.” 

“We have excellent results loosening stuck slides 
on musical instruments.” 

“On a 25-year old Bessemer gas engine, two 
bolts twisted off before .. . after using Kroil, 
they all came out easily.” 

“Before trying Kroil on heat treat trolleys we 
broke off every nut . . . since then, we have 
not lost one.” 

You too can get these results. Try KROIL on money-back basis. 
Gallon $4.35; with Kroiler 


squirt gun, $5.25, f. o. b. 
factory. 


Ask for GENIUS AT WORK—a free publica- 
tion full of ideas for maintenance men. 


KANO LABS. 
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AIR-GAS-STEAM 
PULSCO BLOWDOWN MUTE* 


Eliminate ear splitting fatiguing plant 
noise from exhaust vents with pat- 
ented PULSCO Blowdown Mutes. Ca- 


pacity: From 1,500 to 500,000 cfm 
air and gas. 3,000 to 1,000,000 
lb/hr steam. Temperatures to 1,200° 
F. Overall sound pressure level re- 
duced to 80 - 86 decibels at 100 ft. 
Excellent silencing plus separating and 
collecting condensate. Drain provided. 


PULSCO MULTIPLE TUBE 
BLOWDOWN MUTE WITH 
REPLACEABLE TUBE 
BUNDLE 


*TRADEMARK COPYRIGHTED 


KILL VIBRATION PULSCO 


Subdues Pipeline Vibration 


Representatives in 
all principal cities 


PULSATION 
CONTROLS CORPORATION 
P.O Box 169*SANTA PAULA. CALIF 


Eliminates meter error. 
Extends valve life. 

For all types of rotary, 

reciprocating and plunger pumps. 


MECHANICAL ENGINEERING 


SOFT SEAT NEEDLE < 

; to + 500°F 

aif 
» 
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72-page GAGE and 


NEW CONTROL Catalog 


..tells where 
fo use 
them.. 
and HOW! 


Illustrates instruments 
and gages...diagrams 
their installation 

and on-the-job use... 
charts valuable 
performance data. 


For the efficient 
measurement of com- 
bustion « draft * pressure « 
flow * vacuum * co? « smoke « 
velocity + static pressure « 


pressure differential « Your free 
temperature + and others. #€ copy of this 


ualuatle book 


today! 
F. W. DWYER MFG. CO. 


P. O. BOX 373-ME MICHIGAN CITY, INDIANA 


Need rotary joint?| 


Patent 
No. 2,836,439 


=it’s BARCOI! 


For countless applications, Barco’s new Type C 

Rotary Joint will give you the best operating records 

you’ve ever had—and for LESS COST! 

“CRACK-FREE” CHROME PLATED SLEEVE—A stand- 
ard Barco feature. Minimizes corrosion, friction, 
wear. Stainless steel spring also standard. 

RESISTS SEAL RING BREAKAGE—The spherical seal 
ring is under compression, not tension, loading. Self- 
adjusting for wear. Seal withstands shock loads 
and alternating hot and cold service. 

WIDE SPACED BEARINGS—Two, instead of one... 
increased bearing area. No lubrication required. 
Lowest friction. 

200 P.S.1. STEAM RATING— Heavy duty service at 
no extra cost. Eight sizes, 1” to 3". Send for new 
Catalog 310 today. BARCO MANUFACTURING 


CO., 5215 Hough Street, Barrington, Illinois. She 


~ 
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THE AIR PREHEATER— 


NEW BOOKLET 


_ has important facts on 


the most efficient gas-to-gas 
Heat Exchanger of its size 
ever developed 


e Size range: average 1 ft. depth x 20” to 55” 
diameter 
Efficiency: recovers up to 90% of available 
Btu's 
Capacity: handles up to 30,000 Ibs/hr 

e Temperature range: up to 1000°F 

e Weight: less than 200 Ibs for most models 


The ROTO-PAK is so dependable and 
efficient that it now serves on U. S. 
nuclear subs. Its high efficiency and com- 
pactness are possible because it operates 
on the rotary regenerative principle — 
the same heat exchange principle used in 
Air Preheater’s larger units designed to 
serve huge public utility boilers, (90% 
of all U. S. public utility boilers are Air 
Preheater equipped). 

The ROTO-PAK booklet shows you 
how regenerative heat transfer can save 
fuel and equipment dollars, increase pro- 
ductive capacity, and cut operating costs. 
Send today for this factual 16-page color 
brochure. 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 
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NEW 
TYPE C 


POSITIVE FLUID CONTROL AT LOWER COST PER YEAR 
is yours with Homestead® Cam-Seald Quarter-Turn Valves. The Homestead 
CAM is the key to the simplicity and effectiveness of these valves. The cam 


limits full operation to a quarter-turn and automatically provides drop-tight 
shut-off by pressing tapered plug firmly into the valve body. This cam also 
holds plug and body in close contact for added protection of sealing surfaces. 
When you specify Homestead, you get longer valve life and dependable, low- 
cost-per-year service . . . proved by over sixty-eight years in all types of 
industry. Mail coupon for complete information. 


Please send Reference Book 39-2 and prices on all types 
of Homestead Cam-Seald Valves. 


HOMESTEAD VALVE MANUFACTURING COMPANY 
“Serving since 1892” 
P. O. Box 38, Coraopolis, Pennsylvania 
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instruments, etc. wanted and for sale «¢ representatives © sales agencies © 


positions wanted «* equipment, material, patents, books, 


PPO RTU partnership capital manufacturing facilities 


Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. Seven words 
A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 


positions open « 
business for sale 


RATES: 
to the line average. 


of one inch at flat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 


POSITIONS OPEN 


CHIEF PRODUCT DESIGN ENGINEER 


STANLEY 


The Stanley Works, world’s leading producer 
of hardwere end famous Stanley Tools, has an 
outstandina opportunity for a well-qualified 
man to be Chief Product Design Engineer. This 
man will provide leadership and technical 
guidance for 30 professional and technical 
personnel. 


REQUIREMENTS: 
1. BSME or BSEE 
Supervisory experience. 
An interest in further advancement op- 
pageites in the design engineering 
e 


At least ten years’ successful design ex- 
perience with mechanical products 
for moderate and high volume produc- 
tion, under controlled costs. Familiar- 
ity with electrical, hydraulic, and 
pneumatic problems also necessary. 


Send details, including salary requirements, 
in strict confidence to: 


G. H. SNOW 
SUPERVISOR—SPECIAL EMPLOYMENT 


% THE STANLEY WORKS 
195 LAKE STREET, 
NEW BRITAIN, CONNECTICUT. 


HEAT 
TRANSFER 
ENGINEERS 


* 


ASTRO, Marquardt’s division 
for research into the space 
age, needs several experienced 
HEAT TRANSFER ENGI- 
NEERS with analytical back- 
ground in convective heat 
transfer involving cryogenic 
fluids and familiarity with 
low temperature instrumenta- 
tion, liquified gases, fabrica- 
tion and numerical analysis 
techniques. Work is in support 
of new technology in advanced 
power systems — and in 
advanced development of com- 
pact heat exchangers. 


Write in Confidence to: 
Floyd E. Hargiss, Manager 
Professional Personnel 
THE 
MARQUARDT 
CORPORATION 


16555 SATICOY STREET 
VAN NUYS, CALIFORNIA 


MECHANICAL ENGINEERIN 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
G 


Project level position for Chicago office 
of established consulting engineering 
organization with office in Chicago and 
New York. Minimum qualifications: 
BSME degree; 10 years’ experience in- 
cluding design of steam-electric generating 
stations; ability to perform all calcula- 
tions and write specifications for equip- 
ment, controls and installation contracts. 
Duties include supervision and man- 
power control of mechanical design- 
drafting group. Balanced personality 
required for client contact and internal 
coordination. Career opportunity. Sub- 
mit two copies of complete resume. 

Address CA-7008, care of “Mechanical Engineering.” 


PRODUCT DEVELOPMENT 
MANAGER 


Mechanical engineer for staff position 
in product development. Age 25-40, 
some experience in plastics and rubber 
fields helpful. Candidate should be 
personable, imaginative, aggressive, 
with promotable potential. Large 
national organization with compre- 
hensive line of related quality products. 
Send resume and recent photo. 


Address CA-7003, care of ‘Mechanical Engineering." 


ELECTRIC 
UTILITY 
PERSONNEL 


CHIEF POWER 
SYSTEM ENGINEER 


POWER PLANT 
SUPERINTENDENT 


POWER PLANT 
SHIFT SUPERVISORS 


For a utility within 100 miles of Philadelphia consist- 
ing of a new high pressure 33,000 KW steam power 
plant, an existing 8,500 KW steam power plant, and 
a distribution system covering 88 square miles. Min- 
imum $ years’ experience. Good working conditions. 
All applications will be acknowledged. 


THE KULJIAN 
CORPORATION 


1200 NORTH BROAD STREET 
Philadelphia 21, Pa. 


SALES ENGINEER 


Outstanding opportunity for Engineer ex- 
perienced in Liquid Filtration. Knowl- 
edge of Water & Ch 1 Field desired 
Relocate Buffalo, N. Y. Position as Fac- 
tory Representative to work with National 
Sales Organization. Excellent potential 
for qualified man. Profit Sharing and In- 
surance Program—Salary commensurate 
with experience. Write D. F. Anspach, 
Sales Mgr., Industrial Filtration Divi- 
sion, R. P. Adams Co., Inc., Box 145, 
Kenmore Station, Buffalo 17, N. Y 


PRODUCT 


MANAGER 
M.E., Ch.E. or E.E. 


Technically well versed in process controls, 
coordinator of sales, i di 
functions and heve id 
sales experience in the industrial field. Famil- 
ier with sales f sting, advertising and new 
This is @ responsible Position 
na large well established ex company 
conveniently located in Northern N. J. 


Address CA-7004, care of *‘Mechanical Engineering.” 


OPENINGS WITH LEADING 
CHEMICAL MANUFACTURER 


Career opportunities available for B.S. or M.S. mechanical engineers with not more 


than six years’ experience. 


Our openings are in plant engineering work, offering a wide variety of assignments 
including design of new equipment, modification of existing equipment and facilities, 
maintenance, minor construction of new facilities, power problems, etc. 

Plant assignments with Hercules offer the Mechanical Engineer an opportunity to 
grow into other areas of responsibility, including specialization in his field of en- 
gineering, production supervision, engineering supervisory work and other adminis- 
trative jobs are open to the Mechanical Engineer with the necessary qualifications, 


ability, and interest. 


Hercules Powder Company offers these advanta 
1. As a progressive member of the rapid 


chemical industry—offers 


excellent opportunity for individual career growth and advancement oppor- 


tunities. 


2. Policy of promotion from within and liberal benefit program. 
Please write in complete confidence to: 
TECHNICAL EMPLOYMENT DIVISION 


Hercules Powder Company 
Wilmington 99, Delaware 
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ENGINEERS 


SPACE POWER 
PROGRAMS 


RANGING FROM AIR-BREATHING 
BOOST VEHICLES TO ION ENGINES 


Scientists and engineers at G.E.’s Flight Propulsion 
Division are working with theoretical performance envelopes 
extending from earth orbits to intergalactic travel. 


We are specifically seeking physical science and 

research oriented EE’s and ME’s from related fields — 

men who can contribute to development and design in areas 
where for the most part only the physical principles 

have been well established. 


At least 2 years of experience 
required in any of these areas: 


Magnetohydrodynamics lon Acceleration 
Plasma Acceleration Space Charge 
Gaseous Discharge Electric Ares 
Electron-lon Optics Heat Transfer 

lon Generation Rarefied Gas Dynamics 


Write informally, or forward your resume in confidence 
to Mr. Mark Peters, Dept. 41-MH, Bldg. 100. 


FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 


MECHANICAL 
ENGINEERS 


Mechanical engineers in the chemical in- 
dustry? Of course. Monsanto’s Inorganic 
Division Engineering Dept. has openings 
for mechanical engineers interested in 
plant or equipment design. Work involves 
design of noncommercial or specialized 
equipment for chemical processes. Also 
includes layout, sizing and equipment de- 
sign and specifications. One to five years 
of experience in chemical or process 
industries desirable. 


Engineering Dept. located in suburban 
St. Louis. Modern, new headquarters. 


Write to: 
Wm. R. Hayes 
Asst. Personnel Director 
Monsanio Chemical Company 
Inorganic Chemicals Division 
St. Louis 66, Missouri 
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RESEARCH 
ENGINEERS 


With PhD in Mechanical Engineering and 


varied interests in the mechanical engineer- 


ing field for experimental and analytical re- 


search to originate mechanisms, power and 
process equipment. 2-3 years’ industrial 
experience preferred. Write, giving details, 


etc., to: 


J. T. Jarman 


Assistant to Vice President 
in Charge of Research 


Allis-Chalmers Mfg. Co. 
Post Office Box 512 


Milwaukee 1, Wisconsin 
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fiction Los Alamos 


Is this the shape of things to come in Sherwood? 
Mate before starting operation 
Quick Acting valve (closed) | 


Devteritum 


The cusped geometry or picket fence was pro- 
posed back in 1954 independently by Grad at 
N.Y.U. and Tuck at Los Alamos, to get around 
hydromagnetic instability of plasma-magnetic 
field interfaces. Nobody did much about it at the 
time. The pinch effect seemed to hold more 
promise, so why bother about a leaky picket 
fence? A large magnet to produce a DC picket 
fence geometry was built but laid aside. For 
several years the stabilized toroidal pinch (called 
Perhapsatron at Los Alamos) held the stage. 
But as our measuring techniques got better, the 
pinches began to show a most sinister behavior. 
An apparently stabilized pinch which should 
have been radiating energy at the rate of several 
kilowatts, turned out to be losing it at a rate of 
hundreds of megawatts. As we got the impurities 
out of the system, the losses seemed to go down. 
One pinch (Perhapsatron S-5) has seemed so 
clean we are trying to raise its temperature to 
thermonuclear levels by pouring in more power. 
Then there appeared the spectre of plasma oscil- 
lations and their evil effects on magnetic confine- 
ment. In principle, plasma oscillations can thrive 
on the interaction of a fast wind of plasma elec- 
trons moving through a slower cloud of plasma 
ions. This makes things look bad for the pinch ef- 
fect, because the plasma has to have a large elec- 
tric current in it, and therefore an-electron wind. 
The Russians delivered the next blow. Trubnikov 
and Kondryatsev predicted an enormous cyclo- 
tron radiation flux from a plasma containing a 
magnetic field. This would ruin the chances for 
DD reactors, and make things tough even for 
DT reactors. Among other complications, a 
nearly perfect mirror would have to be placed 
around the inner wall of the plasma container to 
reflect the radiation back. 
Then Rosenbluth and Drummond argued that 
when the angular distribution is considered, the 
radiation isn’t really so bad—say 1/50th of what 
T and K say. Now Trubnikov has come right 
back with another paper that says it is five times 
worse than R and D said it was. The above 
theories are pretty simple—the real problem is 
difficult theoretically. It may be 
uite a while before there is anything new in 
this direction. 
Anyhow, the point is that DD reactors with 
magnetized plasmas now seem to be out. But 
some people, like Tuck, claim that DD reactors 


MECHANICAL ENGINEERING 


are the only ones that make sense, since a DT | 


reactor which must carry on its back a mon- 
strosity of a tritium recovery plant could never 
compete with fission power anyhow. 

This brings us to the point that if we want to 
have a DD reactor, it has to have no magnetic 
field in its plasma. So all right, don’t put a mag- 
netic field in the plasma. Unfortunately, there 
aren’t any magnetic confinement systems stable 
enough to hold a pure plasma, except one. You’ve 
guessed it—it’s the picket fence. 


So we went back to the warehouse and dusted 
off the magnet we built long ago. Already it is 
going full blast, a second one has been built and 
a third one is on its way. Of course, we aren’t 
alone any more in this field. Small cusped geo- 
metries are being studied at General Atomic, 
Livermore, Stevens, Harwell, Utrecht and Khar- 
kov. Pretty soon we will have only picket fences 
and plasma guns at Los Alamos, aside from a 
few Scyllas to study plasma at thermonuclear 
temperatures, unless old Perhapsatron S-5 does 
something pretty spectacular. 


The diagram of Picket Fence I (above), run by 
D. Hagerman and J. Osher, shows how plasma is 
injected as a slug, strong enough to push 
through the magnetic field and spread out inside. 
(This is called entropy trapping, but that’s an- 
other story). Does it work? Well, that depends. 
It’s a lot more complicated than we thought. At 
first, we nearly died of joy when the plasma was 
shot in and seemed to stay around for ages in 
our time scale (1000 microseconds), emitting 
light in the process. But when a magnetic probe 
was inserted, the harsh truth was revealed—the 
containment lasted only a few microseconds. In 
other words, the long time period we thought we 
had observed was merely cold plasma emitting 
light by recombination. 


Just lately, however, Messrs. Hagerman and 
Osher have cleaned things up to the point that 
hot plasmas are pushing the field aside strongly 
and are keeping the inside field pushed aside for 
very satisfying periods, like 50 microseconds. 
Also, if we keep the magnetic probe out of the 
way of the plasma, it stays around longer, which 
is what it should do. This particular picket fence 
is a horror to keep a vacuum in, as it is com- 
pletely overrun with O rings. The next one will 
be baked. Fun, eh? 


What about the leaks in the fence? It is pretty | 
leaky, but we think we have an answer to that | 


too, so watch for the story on the TLC picket 
fence one of these days. 


For employment information write: 
Personnel Director, Division 60-76 


THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 
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DESIGN 
ENGINEERS 


Career opportunities with a leading 
manufacturer of large engine-driven 
compressors. Equipment highly 
regarded world-wide. 


Clark Bros. Co., a division of Dresser 
industries, has permanent positions 
open for engineers in the field of 
design of reciprocating engine- 
driven compressors. Related ex- 
perience desirable but not nec- 
essary. 

Pleasant living in a progressive 
community in “up-state’’ western 
New York—the “Four Season City”’ 
of Olean. A healthy year round cli- 
mate for both recreation and work. 


Write to: 
C. H. Evans 
Clark Bros. Co., 
Olean, N. Y. 


Mechanical Engineers 


Veterans Administration has Career Civil 
Service Opportunities for: 


Mechanical Engineers (Specifications) 
Starting Salaries $7560 and $8955 


Mechanical Engineers (Estimating) 
Starting Salary $7560 


Professional work in the of 
Sqecmeatens and estimates for VA hospi- 
als. 

Mechanical Engineers 

Starting Salary $7560 


Professional work in designing and de- 
veloping preliminary sketches and working 
drawings for plumbing systems and air 
conditioning, ventilation and refrigeration 
systems in hospitals. 


Mechanical Engineers 
Starting Salary $8955 


Professional work in making economic fuel 
studies and in developing flame failure 
safeguard controls. 


All of above positions located in Washing- 
ton, D.C. 


Mechanical Engineers 
Starting Salaries $6435, $7560, $8955 


Professional supervision of the construc- 
tion of VA hospitals and related facilities. 
Positions are located throughout the U. S. 


B. S. or Professional Degree in engineerin 
and/or professional experience required. 
Starting salary is dependent upon experi- 
ence. Liberal leave, life & health insurance 
plans, good retirement benefits, forty hour 
week. Address inquiries to 


DIRECTOR, CENTRAL OFFICE PERSON- 
NEL SERVICE 


VETERANS ADMINISTRATION 
WASHINGTON 25, D. C. 


DEVELOPMENT AND SALES ENGINEERS 


VALVES and mechanisms for critical high-pressure, high- 
temperature services in the growing marine, petroleum, 
process and power fields—including nuclear power 


CONTACT J. M. Evan, Edward Valves, Inc., subsidiary of 
Rockwell Manufacturing Company, 1200 W. 14Sth St., 
Chicago, Indiana. 


PLANT ENGINEER 


A large expanding pharmaceutical com- 
pany located in the Mid-West has an 
opening for a mechanical or chemical 
engineer in the Plant Engineering De- 
partment. This is an excellent oppor- 
tunity to combine engineering with 
administration. Outstanding salary 
and company benefits. Send complete 
resume including salary requirements to 
Personne! Department, Parke, Davis & 
Company, Detroit 32, Michigan. 


Gea! 


Were E 


MECHANICAL ENGINEERS 
$5335 to $8955 


EQUIPMENT SPECIALISTS 
$4345 to $7560 


FOR ASSIGNMENT TO 


Product Development 
Standardization 
Specifications 
Applications Engineering 
Quality Control 


WITH MODERN FACILITIES FOR 


Prototype fabrication and 
modification. 


Laboratory and field testing. 


Send resume or contact 
Mr. George Tjaerlis 
U. S. Army Quartermaster Corps 
Research and Engineering Laboratories 
Natick, Mass. 


Mechanical, Instrument, Chemical 
and Extractive Metallurgical engi- 
neers with outstanding qualifica- 
tions to fill production, develop- 
ment and engineering positions in 
processing plants located at Rifle 
and Uravan, Colorado. Send res- 
ume and copy of college transcript 
to: 


Union Carbide Nuclear Company 
Division of Union Carbide Corporation 
P. O. Box 1049 

Grand Junction, Colorado 


MANAGE 


Technical 
Services 


Superviso position involving 
responsibility for design group, 
prototype manufacturing group, 
cost estimating and administra- 
tive functions of department con- 
cerned with special machinery 
and applications. 


Qualified candidate will be a 
mechanical engineer or have an 
engineering background with 
knowledge of what it takes to 
design and manufacture special 
machinery. Practical engineer- 
ing experience on design and 
prototype manufacturing ex- 
tremely helpful. 


Compensation commensurate 
with experience and ability. 


Submit resume in confidence 
including present salary. 


Address CA-6997, care of 
“Mechanical Engineering.” 


Use » CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 


RESEARCH ENGINEERS 


Challenging Opportunities For 


MECHANICAL OR CHEMICAL ENGINEERS—Ph.D.‘s and M.S.'s with experience in 
heat transfer or thermodynamics or fluid mechanics. APPLIED MECHANI Ph.D. 
with experience in applied elasticity and theory of plates and shells. 


Above personnel will mye and guide research programs, interpret results and consult on 


advanced engineering prob 


ems. Digital and analog computers available. Excellent 


library facilities. Write, in confidence, to Personnel Manager. 


BABCOCK & WILCOX 
RESEARCH CENTER 
Alliance, Ohio 
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This little hand-cranked model makes prac- 
tical use of the principles of magnetic print- 
ing—principles that have been known in 
theory for more than a hundred years. 


The model represents a big jump from theory 
to practice. It was developed and built by 
a group of IBM engineers and scientists 
brought together for the sole purpose of 
proving or disproving the feasibility of the 
magnetic printing process. 

These IBM researchers discovered a way to 
“write” characters on a rotating nickel-cobalt 
plated drum by casting a magnetic dot image 
on the drum with time-sequenced electronic 
pulses. The latent magnetic image attracts 
and holds powdered iron-resin ink. The ink 
is transferred to paper and permanently 
bonded by passage through a heat and pres- 
sure fix station. 


The machine at left has a working speed of 
125 inches per second—equivalent to 1,000 
cards a minute. It can be operated for sus- 


Bringing to life the principles of magnetic printing 


tained periods at 160 inches per second. A 
full parallel printer based on these principles 
is capable of producing many times the out- 
put of the fastest IBM impact-type printer. 
Engineering Achievement 

The magnetic printer project is typical of the 
many opportunities for achievement awaiting 
engineers and scientists in advanced systems 
development at IBM. Perhaps you might be 
more interested in what IBM people are do- 
ing in such areas as: semiconductors, Tele- 
processing*, computer development, optics 
or others. If you have an engineering degree 
and would like to learn more about these 
assignments, write, outlining briefly your ex- 
perience and field of interest, to: 


Manager of Technical Employment 


IBM Corporation, Dept. 598T 
590 Madison Avenue 


New York 22, New York IBM 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


§ 
a3 : 
BS 
4 
; 


SAN FRANCISCO Fc LOS ANGELES 


Bechtel’s San Francisco Refinery and Chemical division offers 
immediate employment opportunities for mechanical, chemical, 
or instrument engineers capable of assuming res nsibility on 
= of major petrochemical, refinery, or si processing 
uni 


The Los Angeles and San Francisco Power and Industrial divi- 
sions of Bechtel Corporation require the services of qualified 
mechanical, electrical and civil/structural engineers. Qualifica- 
tions must include recent experience in steam power plant or 
similar heavy industrial work. 

bers of your family.” If you have Interest 


i send a resume of experience, 1 ur | and salary, to George I. 
peland, Manager of Personnel. Personal will be for qualiied 


BECHTEL CORPORATION 


220 Montgomery Street 
San Francisco, California 


Doorway to the Future for 


| BW APPLIED MATHEMATICS 


AND 
COMPUTER SCIENTIST 


The Roy C. Ingersoll Research Center of Borg-Warner Corporation has a career 
opportunity for Ph.D. in Applied Mathematics or Mechanics with five to eight 
years’ experience—or a man of equivalent stature—as a Senior Scientist of the 
Applied Mathematics and Computer Activity. 


The functions of this activity are primarily in three areas: 


1. Service in the ap ae mathematics field to entire engineering 
and scientific staff at the Research Center. 


2. Statistical methods and engineering. 
3. Utilization of analog and digital computer facilities. 


The Senior Scientist of this activity should be proficient in at least one of these 
three areas with a thorough understanding of the other two. He should be an 
applied mathematician or mechanics man thoroughly familiar with advanced 
mathematical methods, have a good understanding of engineering phenomena 
and work well with other highly qualified scientific personnel. 


®@ Corporate Supported R & D © Opportunities for basic research 
@ Liberal benefits © Educational opportunities 
© Attractive Northwest suburb of Chicago 
Contact in confidence: 
O. E. Teichmann—Associate Director, Engineering Research 


RESEARCH 


BORG-WARNER CORPORATION 


SALES 
ENGINEER 


Manufacturer of vibrating conveyors and 
process equip t has exceptional op- 
portunity for an experienced Sales En- 
gineer who has sold capital equipment 
to the chemical, plastic, metal, mining or 


food industry. 


Specially engineered vibrating process 
machines to be applied and sold include 
dryers, coolers, dewatering and con- 
tinuous solids-liquid leaching units to- 
gether with fluidized solids-gas contact 
equipment. 


Position will require travel contacting 
customers through District Representa- 
tives. Attractive salary, full benefits and 
fine opportunity for future growth. 


Address CA-6993, 
care of "MECHANICAL ENGINEERING.” 


MECHANICAL 
DESIGN ENGINEERS 


Earthmoving experience, with success- 
ful record in design and development 
of heavy mechanical equipment, crawl- 
er tractors, bulldozers, winches and 
tractor attachments. 
Work includes and of 
heavy machinery for construction and 
mining. 
Permanent positions open, for those 
qualified, with one of the nation’s 
fastest growing heavy machinery man- 
ufacturers. 
Location — Salt Lake City, Utah — 
in the mountain West, where you 
cen bresthe clean air, and drive 
from home to work in less then 
20 minutes 

Send Complete information ond 

photegraph te sxe 

THE EIMCO CORPORATION 


P ©. Box 200. Selt loke Cigy 10, Utoh 


BW ROY C. INGERSOLL RESEARCH CENTER 


BORG WARNER Des Plaines, Ilinois 
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PERFORMANCE STARTS HERE 


A 1/1000th inch mistake can reduce a rotary pump’s capacity by 10% 


Close tolerances are extremely important 
in a rotary pump. Capacity, efficiency, 
quietness, and low maintenance depends 
on the accuracy built into the pump. 
That’s why Worthington has invested 
many hundreds of thousands of dollars 
in precision equipment designed specifi- 
cally for the manufacture of rotary 
pumps. The air-gauging machine above, 
for example, checks the interior dimen- 


sions of a rotary to an accuracy of one 
ten-thousandth of an inch. 

Every Worthington rotary is meticu- 
lously checked at each stage of con- 
struction. When you buy a Worthington 
pump, rotary or centrifugal, this quality 
is yours at no extra cost. 

For the name of your nearest Worth- 
ington pump distributor consult the 
Yellow Pages. Or write to Worthington 


Corporation, Section 20-16, Harrison, 
New Jersey. 


WORTHINGTON 


: 
2 


CONSULTING 


SERVICE 


Manufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 


ARNKURT ASSOCIATE ENGINEERS 


SCALE MODELS 


— Ch ] Plants 
Piping Systems — Industria! Layouts 
Topographical — Research 


210 West 29th St., New York 1, N.Y. 


M. W. KELLOGG 


Piping Systems Flexibility Analyses 
SEND FOR BOOKLET 
DESCRIBING THIS SERVICE 


The M. W. Kellogg Company 
Tl Third Avenue, New York 17, N. Y. 


SARGENT & LUNDY 
ENGINEERS 


Consultants to the Power Industry 
STUDIES + DESIGN + SUPERVISION 
140 South Dearborn Street, Chicago 3, Ill. 


BLACK & VEATCH 
CONSULTING ENGINEERS 
Reports, Designs, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, la. Chicago 4, Illinois 


1154 Hanna Building 
Cleveland 15, Ohio 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Supervision of Construction 
Mechanical @ Electrical Nucieer 
Sanitary @ Chemical Laboratory 
Business and Economic Research 


New York READING, PA. Washington 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Adams 2-6258 


ENGINEERS *CONSULTANTS *CONTRACTORS 
All phases of Chemical cleaning 


CALDWELL, NEW JERSEY 


HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montford Fucik Calvin V. Davis 
Richard D. Harza 
Hydroelectric Plants and Dams 
ransmission Lines 
Flood Control Irrigation 
River Basin Development 
400 West Madison Street 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, Inc. 


Engineers and Consultants 
Electrical—Mechanical—Structura! 

Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
BOSTON — WASHINGTON — NEW YORK 


POSITIONS OPEN 


Continued from Page 186 


TEACHING AND RESEARCH ASSISTANTSHIPS are available 
to qualified students while working for M.S. or Ph.D. degree in 
either solid or fluid mechanics. Write, Chairman, Dept. of Engi- 
neering Mechanics, University of Kansas, Lawrence, Kansas. 


MECHANICAL SPECIFICATIONS WRITER. Permanent posi- 
tion available immediately with large established Midwest con- 
sulting firm for thoroughly qualified and experienced man. 
Moving expenses paid, 3-week vacation. Salary commensurate 
with ability. Address CA-6979, care of ‘Mechanical Enginreeing.”’ 


PLANT ENGINEER. Small Eastern Pennsylvania chemical 
plant has staff opening for plant engineer. Prefer man with 
mechanical engineering degree and at least five years’ practical 
experience. This man should be familiar with construction 
trades, process industry equipment and engineering department 
systems, including drawings, specifications purchasing and 
supervision. This is a young, growing organization with oppor- 
tunity for advancement. Give qualifications and interests. 
Address CA-6976, care of ‘’Mechanical Engineering." 


GUY B. PANERO ENGINEERS 


CONSULTING ENGINEERS 


630 Third Avenue 
New York 17, New York 


Tel. YUkon 6-4949 


SVERDRUP & PARCEL 


Engineers—Consultants 
Design @ Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industrial Plants 
Studies e Reports 


San Francisco ST. LOUIS Washington 


“OPPORTUNITIES” Section...181-188 


POSITIONS WANTED 


DEVELOPMENT ENGINEER—Six years’ testing and develop- 
ment of diese! and small! gasoline engines. Four years’ clectro- 
mechanical mechanisms and instruments. Three years’ electro- 
chemistry. Some supervisory experience. Experienced machin- 
ist. 39 years old S. in Physics. Address CA-6982, care of 
“*Mechanical Engineering.” 


MECHANICAL ENGINEER— —M.S.E., P.E. varied aircraft air 

systems devel test programs’ design & analy- 
sis; “fuel & oi! systems’ optimization studies. Inventor. Reliabil- 
ity coordinator. Exp. compressible fluid flow, 2 Phase flow. 
Address CA-6998, care of *‘Mechanical Engineering.” 


REFINERY MAINTENANCE ENGINEER. Management and 
sales experience. Desire to relocate. Address CA-7002, care of 
**Mechanical Engineering." 


REPRESENTATIVES AVAILABLE 


WANTED: MECHANICAL DESIGN ENGINEERS. The Tulsa 
products Division of Vickers Incorporated offers an excellent 


ENGINEER, registered in Texas, residing in Argentina, offers 
——- to manufacturers and /or engineering firms interested 


opportunity for Senior Design Engineers who can be resp 

for design and developmeat of mechanical transmissions and re- 
lated truck equipment. Long term potential for graduate Mechan- 
ical Engineers with several years’ product development experience 
in gear, clutch, and brake design. Send omplete resume and 
recent photo with salary requirements to: Chief Engineer, Tulsa 
Products Division, Vickers Incorporated, Division of Sperry 
Rand Corporation, 731 East First Street, Tulsa 20, Oklahoma. 
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leum, natural gas, industrial piping, and allisd lines. 
‘Address CA-6983. care of ‘‘Mechanical Engineering." 


MONTREAL CANADA—Young aggressive mechanical engineer 
(Master degree) with wishes to represent, 
set up office, branch or plant of an American or foreign company in 
Montreal or surroundings. All replies held in strictest confi- 
dence. Address CA-6996, care of ‘Mechanical Engineering.” 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


ATOMIC 


WRITE FOF 
APPLICATION 


OR SEND 
RESUME 
CONFIDENTIAL 
HANDLING 


Suite 1207-P, 


PERSONNEL, INC. 


A NATIONAL 
EMPLOYMENT AGENCY 
for the 
NUCLEAR FIELD 


NO CHARGE TO 
INDIVIDUALS 
1518 Wainut St., Phila. 2, Pa. 


POSITIONS! 


To satisfy your objectives and use your best 
talents! S.E.E. helps many distinguished com- 
panies and organizations to obtain able men at 
all levels. No placement fees to you. Send 
resume for appraisal & full information. 


Scientists, Engi & Executives, Inc. 
1026 17th St., N. W. Washington 6, D. C. 


SALARIED POSITIONS—$6,000 to $35,000. We offer the orig- 
inal personal employment service (established 49 years). Proced- 
ure of high standards individualized to os requirements. 
Identity covered. Particulars—R. W. Bixby, Inc., 562 Brisbane 
Bidg., Buffalo 3,N. Y 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Drafstmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
President of Cleveland Engineering Agency Co. 2132 E. 9th St., 
Cleveland 15, Ohio, will help you find positions or men. 
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speculatione 


there is 

no good 5 
and original 
observation” 
—Charles Darwin, naturalist 


Man’s search for scientific knowledge and 
understanding has its taproots in the above 
thought expressed by Darwin in a letter to 
his distinguished contemporary, Alfred Rus- 
sel Wallace, in 1857. 


Speculation—intuitive contemplation 
guided by past discoveries—led Darwin to 
his famous observations set forth in Origin 
of Species. Similarly, it led Alexander 
Graham Bell to the invention of the tele- 
phone—and has since led to many major 
advances in electrical communications. 


At Bell Telephone Laboratories, the puz- 
zling flow of current in semiconductors 
provoked speculation which yielded the 
transistor—and a Nobel Prize. Speculation 
about the behavior of the electron led to ex- 
perimental proof of its wave nature—and 
another Nobel Prize. “Brains” capable of 


guiding missiles and space probes first 
took form in the bold speculations of Bell 
Laboratories scientists. 


Today, Bell Laboratories scientists and 
engineers are more keenly aware than ever 
of the importance of speculative thinking. 
The far-reaching scientific and technologi- 
cal developments of tomorrow are already 
the subject of advanced research. Among 
them are radically new materials and de- 
vices—basically new switching systems, 
transmission via satellites, and waveguide 
networks able to carry hundreds of thou- 
sands of voices simultaneously. 


Through informed speculation about Na- 
ture’s laws, Bell Laboratories will continue 
to search for the “good and original obser- 
vations” which are so vital to the ever- 
improving Bell Telephone System. 
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ini This photo, showing the Sandusky cylinc 
New York who fabricated, assembled and tested the completed loop before shipping it to the ETR site in Idaho. 


by Sandusky 


SOLVED: 


Nuclear Test Loop Uses 


Centrifugal Casting 


Sandusky Centrifugal Casting as Pressurizer Cylinder 


A Sandusky Centrifugal Casting is the main cylin- 
drical component of an electrically heated pressur- 
izer, designed by Knolls Atomic Power Laboratory to 
Section VIII, of the ASME Code (Unfired Pressure 
Vessels) for use in the new Engineering Test Reactor 
facilities at Idaho Falls, Idaho. 

This 66%” long cylinder, 27” O.D. with walls 2%” 
thick, was centrifugally cast of an 18-8 stainless steel 
(SA-351, Grade CF-8) for the extra corrosion resist- 
ance required under nuclear loop service conditions: 
demineralized water at temperatures to 650°F and 
pressures to 2500 PSI. 

O. G. Kelley Co., Boston, to whom we delivered 


SANDUSKY 


this 2-ton, fully machined cylinder, welded on the 
forged heads and nozzles, radiographed the welds, 
and hydro tested the completed vessel to 4300 PSI. 

This is another example of the adaptability of San- 
dusky Centrifugal Castings to applications demand- 
ing the highest order of quality. They may well offer 
you a practical and economical answer to your cylin- 
drical needs, also. 

We are producing cylinders and piping in diame- 
ters from 7” to 54”—in lengths to 33 ft.—in a wide 
range of ferrous and non-ferrous alloys. Write for 
Bulletin 300, for more complete technical information 
on the Sandusky process and product application data. 


© ) CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO-— ‘Stainless, Carbon, Low-Alloy Steels— Full Range Copper-Base, Nickel-Base Alloys 
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TECHNICAL 


Choosing materials for Joh 
¥ 
Though seldom associated vith resistance 
to corrosion, certain refractories made by “ 
Carborundum outlast and outperform other a 
materials of construction—as the table below > ae 
These special ref ractories withstand many 
gases, acids, salts and molten metals. They Arch, jambs and sidewalls of CARBOFRAX® silicon carbide in this Pie te 
aluminum reverberatory furnace have resisted attack by corrosive molten 
can be used as small, specialized parts or as Siuminum for more than two years. i 
complete hearths, walls, and roofs of large “ 
| furnaces and other processing equipment, oak. 
(see pictures at right). 
i) In addition to essential corrosion resis- pete 
I tance, these unique refractories withstand aoe 
‘il temperatures of from 2200°F to over 3000°F, 
i carry heavy imposed loads, and are virtually ae 
unaffected by abrasion. Ty 
The tables below offer a very rough guide Rs . 
to properties and applications. Feel free to © » 
call on Carborundum for more comprehen- 
sive data that can be used in solving your rae gar 
particular problem. comple shapes dimensioned, expensive — 
TYPICAL APPLICATIONS INVOLVING SEVERE CORROSION 3 
handling super- Mannheim furnaces Aluminum furnaces and 
5 Le oxygen an + Hydrogen chloride burners pumps for molten aluminum 
e Sinker rolls for aluminizing 
Aluminum reduction cells Multiple hearth roasters, 
also rabble blades and teeth e Acid slurry pumps 
Rock wool furnaces Artificial 
* Wire guides an d blocks in ificial gas generators ncinerators . 
pickling tanks Spray nozzles Slag bottomed boilers 
CHEMICAL RESISTANCE OF TYPICAL CARBORUNDUM REFRACTORIES Coen; 
G = Good F = Fair NR = Not recommended _—_— 
Silicon Aluminum Silicon Aluminum 7? 
carbide oxide carbide oxide 
— — Write today for your 
MOLTEN METALS ACIDS (Heated)—Contd. free copy of “Super 4 
AL G 6 H3PO4 F G Refractories by Car- 1 
Sb F G HCl G G borundum.” The 
Cu G GASES address: Dept. ME-80, 
4 G G Refractories Division, 
Heo G G 
ACIDS (Heated) Clo NR F : 
HHOs G G S02 G G 
H2SO04 G G S2 F G 
For engineered refractories, count on CARBORUNDUM® a 
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CUP IS PINNED 
TO PREVENT 
ROTATION 


POSITIVE 
LUBRICATION 


Ne 


i 


ALTERNATE DESIGNS 
FOR CUP PIN 


NOW! A double-row bearing 
for any floating position 


REDUCES WEAR AND POUNDING 
PROVIDES FOR POSITIVE LUBRICATION 


Now you can get a new Timken® 
bearing—first of its kind developed 
for floating bearing positions—that 
answers the problem of excessive wear 
from creeping and pounding in gear 
drives, spindles and many other appli- 
cations. It’s a pin-cup, double-row 
tapered roller bearing. Manufacturers 
can assemble and adjust gear drives, 
then merely set the pin. Result is a 
bearing that floats endwise but cannot 
turn in the housing. It greatly reduces 
wear, provides for continuous, posi- 


tive lubrication. This new Timken 
bearing gives you all these advantages 
for those applications where there is 
an inherent tendency for the cup to 
creep or turn in the housing. 

1) Positive lubrication because oil is 
fed continuously through the pin. 

2) Longer bearing life because bearing 
creep is eliminated. Related parts are 
better protected, too. 

This new pin-cup bearing results 
from Timken bearing research and 
development. Research to make ma- 
chines perform better at lower cost. 
And the combined, new $2% million 
engineering and research facilities of 
the Timken Company, unique in the 


Industry rolls on 


industry, make progress like this pos- 
sible. Make it yours when you use 
Timken bearings in the machines you 
build or buy. Another reason why 
“Timken” is your No. 1 bearing value. 
When you buy Timken bearings you get... 
1) Quality you can take for granted. 
2) Service you can’t get anywhere else. 
3) The best-known name in bearings. 
4) The pace setter in lower bearing 
costs. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel 
and Removable Rock Bits. Canadian 
Division: Canadian Timken, St. Thomas, 
Ontario. 


tapered roller bearings 
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